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Prepared by 
Technical Information Center 



Motorola has developed a very broad range of MOS and bipolar memories for 
virtually any digital data processing system application. Complete specifications 
for the individual circuits are provided in the form of data sheets. In addition, 
selector guides are included to simplify the task of choosing the best combina- 
tion of circuits for optimum system architecture. 

New Motorola memories are being introduced continually. For late releases, 
additional technical information or pricing, contact your nearest authorized 
Motorola distributor or Motorola sales office. 

Motorola reserves the right to make changes to any products herein to 
improve reliability, function or design. Motorola does not assume any liability 
arising out of the application or use of any product or circuit described herein; 
neither does it convey any license under its patent rights nor the rights of others. 
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MEMORIES SELECTION GUIDE 



NOTES 

Boldface denotes industry standard part numbers. 

Operating temperature ranges — 
MOS: 0°C to 70°C 

CMOS; -40°C to 85°C and -55°C to +125°C 
ECL: Consult Individual data sheets 
TTL: Military, -55°C to +125°C; Commercial, 0°C to 70°C. 



FOOTNOTES 

ss Second source 



1 MOS power supplies — 

Three +1 2, ±5 V 
One +5 V 
All MOS outputs are three-state except the 6570 and 6580 series which are open-collector. 

2 Character generators include shifted and unshifted characters, ASCII, alphanumeric control, 
math, Japanese, British, German, European, and French symbols. 
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MEMORIES SELECTION GUIDE (continued) 

RAMs 



MOS DYNAMIC RAMs 



MOS STATIC RAMs 




Organization 


Part Number 


Access Time 
(ns max) 


Number 
of Power 
Supplies^ 


Number 
of Pins 


Second 
Source 



4096 X 1 


MCM4096-6 . 


250 


3 


16 


ss 


4096 X 1 


MCM4096-16 


300 


3 


16 


ss 


4096 X 1 


MCM4096-11 


350 


3 


16 


ss 


4096 X 1 


MCM4027A-2 


150 


3 


16 


ss 


4096 X 1 


MCM4027A-3 


200 


3 


16 


ss 


4096 X 1 


MCM4027A-4 


250 


3 


16 


ss 


4096 X 1 


MCM6604A 


350 


3 


16 




4096 X 1 


MCM6604A-2 


250 


3 


16 




4096 X 1 


MGM6604A-4 


300 


3 


16 




4096 X 1 


MCM6605A 


300 


3 


22 




4096 X 1 


MCM6605A-2 


200 


3 


22 




1 6,384 X 1 


MCM4116A-15 


150 


3 


16 


/ss 


16,384 X 1 


MCM4116A-20 


200 


3 


16 


ss 


1 6,384 X 1 


MCM4116A-25 


250 


3 


16 


ss 


1 6,384 X 1 


MCM4116A-30 


300 


3 


16 


ss 


16,384x1 


MCM4516A-15* 


150 


1 


16 


ss 


65,536 X 1 


MCM6664A-15* 


150 


1 


16 


ss 



128x8 


MCM6810- 


450 




24 




128x8 


MCM68A10 


360 




24 




128x8 


MCM68B10 


250 




24 




1024x4 


MCM21 14-20 


200 




18 


55 


1024x4 


MCM21 14-25 


250 




18 


55 


1024x4 


MCM21 14-30 


300 




18 


55 


1024x4 


MCM21 14-45 


450 




18 


55 


1024x4 


MCM21L14-20 


200 




18 


55 


1024x4 


MCM21L14-25 


250 




18 


55 


1024x4 


MCM21L14-30 


300 




18 


55 


1024x4 


MCM21L14-45 


450 




18 


55 


1024 X 1 


MCM2115A 


45 


A 


16 




1024 X 1 


MCM2125A 


45 




16 




4096 X 1 


MCM6641-20 


200 




18 


55 


4096 X 1 


MCM6641-25 


250 




18 


55 


4096 X 1 


MCM6641-30 


300 




18 


55 


4096 X 1 


MCM6641-45 


450 




18 


55 


4096 X 1 


MCM66L41 -20 


200 




18 


55 


4096 X 1 


MCM66L41-25 


250 




18 


SS 


4096 X 1 


MCM66L41 -30 


300 




18 


55 


4096 X 1 


MCM66L41-45 


450 




18 


55 


4096 X 1 


MCM2147-55* 


55 




18 


55 


4096 X 1 


MCM21 47-70* 


70 




18 


55 


4096 X 1 


MCM21 47-85* 


85 




18 


55 



*To be introduced. 
See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 



Organization 


Part Number 


Access Time 
(ns rnax) 


Number 
of Power 
Supplies 


Number 
of Pins 


Second 
Source 



CMOS STATIC RAMs 



64x1 


MCM 14505 


180** 




14 




256 X 1 


MCM14537 


700** 




16 




64x4 


MCM14552 


700** 




24 




256 X 4 


MCM145101-1 


450 




22 


ss 


256x4 


MCM 1451 01 -3 


650 




22 


ss 


256 x4 


MCM145101-8 


800 




22 


ss 


4096 X 1 


MCM 146504 


450 




18 


ss 


1024x1 


MCM146508* 


460 




16 


ss 


1024x1 


MCM146508-1* 


300 




16 


ss 


1024x1 


MCM146518* 


460 




18 


ss 


1 024 X 1 


MCM146518-1* 


300 




18 


ss 



"Typical access time @ N/qd = 10 Vdc. 



Organization 



Part Number 



Access Time 
(ns max) 



Output 



Number 
Pins 



Second 
Source 



ECL BIPOLAR RAMs 



8x2- 


MCM10143 


15 ' 


ECL Output 


24 




256 X 1 


MCM10144 


26 


ECL Output 


16 


ss 


16x4 


MCM10145 


15 


ECL Output 


16 


ss 


1024 X 1 


MCM10146 


29 


ECL Output 


16 


ss 


1 28 X 1 


MCM10147 


15 


ECL Output 


16 


ss 


16x4 


MCM10148 


15 


ECL Output 


16 




256 X 1 


MCM10T52 


15 


ECL Output 


16 


ss 



TTL BIPOLAR RAMs 



256x4 
256x4 

1024x4 
1024 X 4 


MCM93412* 
MCM93422* 

MCM93415* 
MCM93425* 


45 
45 

45 
45 


Open-Collector 
Three-State 

Open-Collector 
Three-State 


22 
22 

16 
16 


ss 
ss 

ss 

ss 



*To be introduced. 
See Notes on Page 1 -2. 
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MEMORIES SELECTION GUIDE (continued) 

EPROMs 



MOS EPROMs 



PROMs 



ECL PROMs 




Organization' 


Part Number 


Access Time 
(ns max) 


Number 
of Power 
Supplies^ 


Number 
of Pins 


Second 
Source 



1 024 X 8 


MCM2708 


450 


3 


24 


ss 


1024x8 


MCI\/127A08 


300 


3 


24 


ss 


1024x8 


MCM68708 


450 


3 


24 


ss 


1024x8 


MCM68A708 


300 


3 


24 




2048 X 8 


TMS2716 


450 


3 


24 


ss 


2048 X 8 


TMS27A16 


300 


3 


24 


ss 


2048 X 8 


MCM2716* 


450 


1 


24 


ss 


2048 X 8 


MCM27A16* 


350 


1 


24 


ss 


4096x8 


MCM2532* 


450 


1 


24 




8192x8 


MCM68764* 


450 


1 


24 


ss 



Organization 


Part ISIumber 


Access Time 
(ns max) 


Output 


Number 
Pins 


Second 
Source 



32x8 
256x4 


MCM10139 
MCM10149 


25 
30 


ECL Output 
ECL Output 


16 
16 


ss 
ss 



TTL PROMs 



64x8 


MCM5003/5303 


125 


Open-Collector 


24 


5S 


64x8 


MCM5004/5304 


125 


2K Pull-Up 


24 


SS 


512 x4 


MCM7620 


70 


Open-Collector 


16 


SS 


512x4 


MCM7621 


70 


Three-State 


16 


SS 


512 x4 


I\/1CM7640 


70 


Open-Collector 


24 


SS 


512 x4 


MCM7641 


70 


Three-State 


24 


ss 


1 024 X 4 


MCM7642 


70 


Open-Collector 


18 


ss 


1024x4 


MCM7643 


70 


Three-State 


18 


ss 


1024x8 


MCM7680 


70 


Open-Collector 


24 


ss 


1024x8 


MCM7681 


70 


Three-State 


24 


ss 


2048 X 4 


MCM7684* 


70 


Open-Collector 


18 


ss 


2048 X 4 


MCM7685* 


70 


Three-State 


18 


ss 



*To be introduced. 
See Notes on Page 1 
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MEMORIES SELECTION GUIDE (continued) 

ROMs 



Organization 


Part Number 


Access Time 
(ns max) 


Number 
of Power 
Supplies 


Number 
of Pins 


Second 
Source 



MOS STATIC ROMs 

Character Generators^ 



128x(7x5) 


MCM6670 


350 




18 




128 X (7x5) 


MCM6674 


350 




18 




128 X (9x7) 


MCM66700 


350 




24 


ss 


128 X (9x7) 


MCM66710 


350 




24 


ss 


128x(9x7) 


MCM66714 


350 




24 


ss 


128 X (9x7) 


MCM66720 


350 




24 


ss 


128 X (9x7) 


MCM66730 


350 


K 1 


24 


ss 


128 X (9x7) 


MCM66734 


350 




24 




128 X (9x7) 


MCM66740 


350 




24 


ss 


128 X (9x7) 


MCM66750 


350 




24 


ss 


128x(9x7) 


MCM66760 


350 




24 


ss 


128 X (9x7) 


MCM66770 


350 




24 




128x(9x7) 


MCM6678Q 


350 




24 




128 X (9x7) 


MCM66790 


350 




24 





Binary ROMs 



CMOS ROM 



*To be introduced. 
See Notes on Page 1 -2. 



1024x8 


MCM68A30-8 


350 




24 




1024x8 


MCM68A308-7 


350 




24 




2048 x 8 


MCM68A316-91 


350 




24 




1024x8 


MCM68B30A 


250 




24 


ss 


1024x8 


MCM68A30A 


350 




24 


ss 


1024x8 


MCM68B308 


250 




24 


ss 


1 024 X 8 


MCM68A308 


350 




24 


ss 


2048 X 8 


MCM68A316E 


350 




24 


ss 


2048 X 8 


MCM68A316A 


350 




24 


ss 


4096 X 8 


MCM68A332 


350 




24 


ss 


4096 X 8 


MCM68A332-2* 


350 




24 




8192x8 


MCM68A364* 


350 




24 


ss 


8192x8 


MCM68A364-3* 


350 




24 




8192x8 


MCM68B364-3* 


250 




24 





256 X 4 


MCM14524 


1200 


1 


16 
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MEMORY SYSTEMS 

For most purposes, memory systems are as unique and individualistic as is the variety of 
equipment in which they are used. There are, however, some computer systems — micro- 
computers and minicomputers — whose widespread acceptance results in the use of large 
numbers of memory systems of a specific architecture. Some of these have been identified, 
resulting in the standard, inventoried systems described below. Due to large-volume 
requirement and broad-based sales, these systems represent excellent values. 




ADD-IN SYSTEMS FOR MICROCOMPUTERS 



Appiication 


Organization 


32K x8 


16Kx9 
Parity 
Option 


16K x8 


8Kx9 
Parity 
Option 


8Kx 8 


For 6800 Systems 
Dynamic RAMs 

Standard 

Non-Volatile 

for D2 Kit 
Pseudo-Static RAMs 

For 8080A Systems 
Dynamic RAMs 


MMS80810 


MMS68102A 
MMS68103A 


MMS68100 
MMS68102 
MMS68104 
MMS68103 

MMS80810-1 


MMS68102A1 
MMS68103A1 


MMS68100-1 
MMS68102-1 

MMS68103-1 



ADD-IN SYSTEMS FOR MINICOMPUTERS 



Application 


Organization 


64KX 18 


48KX 18 


32KX18 
32KX16* 


16KX18 
16KX16* 


12KX18 
12KX16* 


8Kx 18 
8KX 16* 


4Kx 16 


For LSI-1 1/2/23 
















ancj 






MMS1102-34PC 


MMS1102-32PC 




MMS1 102-31 PC 




PDP-11 /OS, /23 






MMS1 102-34* 


MMS1 102-32* 




MMS1 102-31* 




LSI-11 








MMS1110* 


MMS1 110-1* 


MMS1 110-2* 


MMS1 110-3* 


For General 
















Automation 






MMS1 600-32* 


MMS1600-16* 








16/110,16/220 






MMS1600-32P 


MMS1600-16P 








For PDP-11 /05/ 
















10/35/40/45/ 
















50/55/60 
















Access Time 
















390 ns 


MMS1117-58PC 


MMS117-56PC 


MMS1117-54PC 


MMS1117-52PC 








360 ns 


MMS1117-48PC 


MMS117-46PC 


MMS1117-44PC 


MMS1117-42PC 








290 ns 


MMS1117-38PC 


MMS117-36PC 


MMS1117-34PC 


MMS1117-32PC 








For PDF- 11/04 
















and 11/34 








MMS1118 


MMS1 118-1 


MMS1118-2 




For PDP-11 s 
















with"MF11L' 








MMS1118L* 


MMS1118L-1* 


MMS1118L-2* 




Backplane 

















MODULES FOR GENERAL-PURPOSE APPLICATIONS 



Dynamic RAMs 
128K X 18 bits 



MMS3418 
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THE OFFICIAL MOS MEMORY 
CROSS-REFERENCE 

From Motorola 



APRIL 1979 







MOTOROLA'S 










ORGANIZATION 


ACCESS TIME 


NO. OF 


POWER 


MOTOROLA PIN-TO-PIN 


PART NUMBER 


DESCRIPTION 


(ns max) 


PINS 


SUPPLIES 


REPLACEMENT 


AMD 












Am2716 


2048 X 8 EPROM 


450 


24 


+5V 


MCM2716 


Am4044 


4096 X 1 SRAM 


200^50 


18 


-^5V 


MCM66L41 


Am9016 


16,384 X 1 DRAM 


150-300 


16 


+12, ±5 V 


MCM4116A 


Am9114 


1024X4 SRAM 


200-450 


18 


-^5V 


MCM2114 


Am91L14 


1024X4 SRAM 


200450 


18 


-H5V 


MCM21L14 


Am9124 


1024X4 SRAM 


200-450 


18 


-H5V 


MCM2114 


Am9147 


4096 X 1 SRAM 


55-85 


18 


-^5 V 


MCM2147 


Am92088 


1024X8 SRAM 


350 


24 


+5 V 


MCM68A308 


Am9217 


2048 X 8 SROM 


350 


24 


-H5 V 


MCM68A316A 


Am9218 


2048 X 8 SROM 


350 


24 


-^5V 


MCM68A316E 


Am9232 


4096 X 8 SROM 


350 


24 


■^5 V 


MCM68A332 


Am9708 


1024X8 EPROM 


450 


24 


+12, ±5 V 


MCM68708 


AMI 












S2114 


1024X4 SRAM 


200-450 


18 


+5 V 


MCM2114 


S2114L 


1024X4 SRAM 


200450 


18 


+5 V 


MCM21L14 


821,47 


4096 X 1 SRAM 


70-100 


18 


+5 V 


MCM2147 


S4264 


8192X8 SROM 


350 


24 


+5 V 


MCM68A364 


S5101 


256 X 4 SRAM 


450-800 


22 


+5 V 


MCM145101 


S6508 


1024X1 SRAM 


300-460 


16 


+5 V 


MCM1 46508 


S6518 


1024 X 1 SRAM 


300-460 


18 


+5 V 


MCM146518 


S6810 


128X8 SRAM 


250-450 


24 


+5V 


MCM6810 


S6830 


1024X8 SROM 


350 


24 


+5V 


MCM68A30A 


S6831A 


2048 X 8 SROM 


350 


24 


+5 V 


MCM68A316A 


S6831B 


2048 X 8 SROM 


350 


24 


+5 V 


MCM68A316E 


FAIRCHILD 












F16K 


16,384 X 1 DRAM 


1 50-300 


16 


+12, ±5 V 


MCM4116A 


2114 


1024X4 SRAM 


200-450 


18 


+5V 


MCM2114 


F2708 


1024X8 EPROM 


450 


24 


+1 2, ±5 V 


MCM2708 


F270SI 


1024 X 8 EPROM 


300 


24 


+12, ±5 V 


MCM27A08 


2716 


2048 X 8 EPROM 


450 


24 


+5 V 


MCM2716 


3508 


1024X8 SROM 


350 


24 


+5V 


MCM68A308 


F3516E 


2048 X 8 SROM 


350 


24 


+5V 


MCM68A316E 


FM4027 


4096 X 1 DRAM 


120-250 


16 


+12, ±5 V 


MCM4027A 


4096 


4096 X 1 DRAM 


250-350 


16 


+12, ±5 V 


MCM4096 


F68B10 


128X8 SRAM 


250-450 


24 


+5 V 


MCM68B10 


F68B308 


1024X8 SROM 


250-350 


24 


+5 V 


MCM68B308 


F68708 


1024X8 EPROM 


450 


24 


+12, ±5 V 


MCM68708 


FUJITSU 












MB2147 


4096 X 1 SRAM 


70-100 


18 


+5 V 


MCM2147 


MBM2716 


2048 ><. 8 EPROM 


450 


24 


+5 V 


MCM2716 


MB4044 


4096 XI SRAM 


200450 


18 


+5 V 


MCM6641 


IVIB8114 


1024X4 SRAM 


200-450 


18 


+5 V 


MCM2114 


MB8116 


1 6,384 X 1 DRAM 


150-300 


16 


+12, ±5 V 


MCM4116A 


MB8224 


4096 X 1 DRAM 


250-350 


16 


+12, ±5 V 


MCM4096 


IV1B8227 


4096 X 1 DRAM 


1 20-250 


16 


+12, ±5 V 


MCM4027A 


IVIB830& 


1024X8 SROM 


350 


24 


+5 V 


MCM68A308 


IVIB8518H 


1024 X8 EPROM 


450 


24 


+12, ±5 V 


MCM2708 


GENERAL INSTRUI\ 


/lEIMT 










R03-8316A 


2048 X 8 SROM 


350 


24 


+5V 


MCM68A316A 


R03-9316 


2048 X 8 SROM 


350 


24 


+5V 


MCM68A316E 


R03-9332A 


4096 X 8 SROM 


350 


24 


+5V 


MCM68A332 


R03-9364B 


8092 X 8 SROM 


350 


24 


+5V 


MCM68A364 


HITACHI 












Hl\/I462716 


2048 X 8 EPROM 


450 


24 


+5V 


MCM2116 


HIVI435101 


256 X 4 SRAM 


450-800 


22 


+5V 


MCM145101 


HIVI462708 


1024 X 8 EPROM 


450 


24 


+12, ±5 V 


MCM2708 


HM468A10 


128X8 SRAM 


350 


24 


+5V 


MCM6,8A10 


HIVI46830 


1024 X 8 SROM 


350 


24 


+5V 


MCM68A30A 


HM4704L 


4096 X 1 DRAM 


1 50-250 


16 


+12, ±5 V 


MCM4027A 


HM4716 


16,384 X 1 DRAM 


150-300 


16 


+12, ±5 V 


MCM4116A 


HM472114A 


1024X4 SRAM 


200-450 


18 


+5V 


MCM21L14 


Hl\/I4847 


4096 X 1 SRAM 


55-85 


18 


+5V 


MCM2147 
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MOTOROLA'S 










ORGANIZATION 


ACCESS TIME 


NO. OF 


POWER 


MOTOROLA PIN-TO-PIN 


PART NUMBER 


DESCRIPTION 


(ns max) 


PINS 


SUPPLIES 


REPLACEMENT 


INTEL 












2 104 A 


4096 X 1 DRAM 


120-250 


16 


-H2, ±5V 


MCM4027A 


2114 


1024 X4 SRAM 


200-450 


18 


■^5V 


MCM2114 


2114L 


1024 X 4 SRAM 


200-450 


18 


-^5V 


MCM21L14 


2117 


16,384 X 1 DRAM 


150-300 


16 


■H2, ±5V 


MCM4116A 


2147 


4096 XI SRAM 


70-100 


18 


+5V 


MCM2147 


2308 


1024X8SROM 


350 


24 


-1-5 V 


MCM68A308 


231 6A 


2048 X 8 SROM 


350 


24 


-^5V 


MCM68A316A 


2316E 


2048 X 8 SROM 


350 


24 


+5V 


MCM68A316E 


2708-1 


1024 X 8 EPROM 


300 


24 


-H2,±5V 


MCM27A08 


2708 


1024 X 8 EPROM 


450 


24 


-H2,±5V 


MCM2708 


2716 


2048 X 8 EPROM 


450 


24 


+5V 


MCM2716 


2716-1 


2048 X 8 EPROM 


350 


24 


-t-5 V 


MCM27A16 


2716-2 


2048 X 8 EPROM 


350 


24 


-1-5 V 


MCM27A16 


5101 


256 X 4 SRAM 


450-800 


22 


+5V 


MCM145101 


INTERSIL 












D2114 


1024 X4 SRAM 


200-450 


18 


■f5 V 


MCM2114 


MK4027 


4096 X 1 DRAM 


1 50-250 


16 


+12, ±5 V 


MCM4027A 


IM6508 


1024 X 1 SRAM 


300-460 


16 


■f5V 


MCM1 46508 


IIVI6508-1 


1024 X 1 SRAM 


300-460 


18 


■H5,V 


MCM146518 


IIVI7027 


4096 X 1 DRAM 


1 20-250 


16 


-H2, ±5V 


MCM4027A 


IM7114 


1024X4 SRAM 


200-450 


18 


+5 V 


MCM21L14 


IM7116 


16,384 X 1 DRAM 


150-300 


16 


-H2, ±5 V 


MCM4116A 


IM7141 


4096 X 1 SRAM 


200-450 


18 


-1-5 V 


MCM6641 


1M7141L 


4096 X 1 SRAM 


200-*50 


18 


+5V 


MCM66L41 


ITT 












ITT4027 


4096 X 1 DRAM 


120-250 


16 


-H2, ±5 V 


MCM4027A 


ITT4116 


16,384 X 1 DRAM 


1 50-300 


16 


-H2,±5V , 


MCM4116 


MIC 












M1C2316E 


2048 X 8 SROM 


350 


24 


-1-5 V 


MCM68A316E 


MIC2332 


4096 X 8 SROM 


350 


24 


-1-5 V 


MCM68A332 


MOSTEK 












MK2708 


1024X8 EPROM 


450 


24 


-H2, ±5V 


MCM2708 


MK2716 


2048 X 8 EPROM 


450 


24 


-^5V 


MCM2716 


MK4027 


4096 X 1 DRAM 


120-250 


16 


■H2, ±5V 


MCM4027A 


MK4096 


4096 X 1 DRAM 


250-350 


16 


+ll±5V 


MCM4096 


MK4104 


4096 X 1 DRAM 


200-450 


18 


■^5V 


MCM6641 


MK4114 


1024X4 SRAM 


200-450 


18 


-^5V 


MCM2114 


IVIK4116 


16,384 X 1 DRAM 


1 50-300 


16 


■H2, ±5V 


MCM4116A 


MK 30000 


1024X8. SROM 


350 


24 


+5V 


MCM68A308 


IV1K31000 


2048 X 8 SROM 


350 


24 


+5V 


MCM68A316A 


MK32000 


4096 X 8 SROM 


350 


24 


-1-5 V 


MCM68A332 


IVIK34000 


2048 X 8 SROM 


350 


24 


+5 V 


MCM68A316E 


MK36000 


8192X8 SROM 


350 


24 


-f5 V 


MCM68A364 


MKSeOOO^ 


8192X8 SROM 


250 


24 


-^5V 


MCM68B364 


NATIONAL 












MM2114 


1024X4 SRAM 


200-450 


18 


■^5V 


MCM2114 


MIVI2147 


4096 XI SRAM 


55-85 


18 


-1-5 V 


MCM2147 


MM2708 


1024X8 EPROM 


450 


24 


-H2,+5 V 


MCM2708 


MM2716 


2048 X 8 EPROM 


450 


24 


-1-5 V 


MCM2716 


MM5235 


8192X8 SROM 


350 


24 


-1-5 V 


MCM68A364 


Ml\/I5257 


4096 X 1 SRAM 


200-450 


18 


-^5V 


MCM6641 


IVIM5257L 


4096 X 1 SRAM 


200-450 


18 


-^5V 


MCM66L41 


MM5290 


16,384 X 1 DRAM 


150-300 


16 


+12, ±5 V 


MCM4116A 


NEC/EA 












MPD414A 


4096 X 1 DRAM 


1 50-250 


16 


+12, +5 V 


MCM4027A 


MPD414 


4096 X 1 DRAM 


250-350 


16 


+1 2, ±5 V 


MCM4096 


MPD416 


16,384 X 1 DRAM 


150-300 


16 


+12, +5 V 


MCM4116A 


MPD2114L 


1024 X 4 SRAM 


200-450 


18 


+5V 


MCM21L14 


MPD2147 


4096 X 1 SRAM 


55-85 


18 


+5V 


MCM2147 


MPD2716 


2048 X 8 EPROM 


450 


24 


+5 V 


MCM2716 


MPD4104 


4096 X 1 SRAM 


200^50 


18 


+5 V 


MCM66L41 


MPD5101 


256 X 4 SRAM 


450-800 


22 


+5V 


MCM145101 


MPD6508 


1024 X 1 SRAM 


300-460 


16 


+5 V 


MCM1 46508 


EA2308/8308 


1024 X 8 SROM 


350 


24 


+5V 


MCM68A308 


mPD or 












EA2316A/8316A 


2048 X 8 SROM 


350 


24 


+5 V 


MCM68A316A 


mPD or 












EA2316E/8316E 


2048 X 8 SROM 


350 


24 


+5V 


MCM68A316E 


EA2708 


1024 X 8 EPROM 


450 


24 


+12, +5 V 


MCM2708 


MPDor EA2716 


2048 X 8 EPROM 


450 


24 


+5V 


MCM2716 
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MOTOROLA'S 










ORGANIZATION 


ACCESS TIME 


NO. OF 


POWER 


MOTOROLA PINTO-PIN 


PART NUMBER 


DESCRIPTION 


(ns max) 


PINS 


SUPPLIES 


REPLACEMENT 


WITRON 




^ 








NC6570 


128X (9X7)SROM 


350 


24 


-1-5 V 


MCM66700 


NC6571 


128X (9X7)SROM 


350 


24 


-1-5 V 


MCM66710 


NC6572 


128 X (9X7)SROM 


350 


24 


+5V 


MCM66720 


NC6573 


128 X (9X7) SROM 


350 


24 


-f5V 


MCM66730 


NC6574 


128 X (9X7) SROM 


350 


24 


+5V 


MCM66740 


NC6575 


128X (9X7) SROM 


350 


24 


+5V 


MCM86750 


NC6832 


2048 X 8 SROM 


550 


.24 


■H2, ±5V 


MCM6832 


SIGNETICS 












2607 


1024X8 SROM 


350 


24 


-1-5 V 


MCM68A308 


2608 


1024X8 SROM 


350 


24 


-H5V 


MCM68A30A • 


2609 


128 X (9X7) SROM 


350 


24 


-^5 V 


MCM66700 


2660 


4096 X 1 DRAM 


1 20-250 


• 16 


-H2, ±5 V 


MCM4027A 


2614 


1024X4 SRAM 


200-450 


18 


+5 V 


MCM21L14 


2616 


2048 X 8 SROM 


350 


24 


■^5 V 


MCM68A316E 


2633 


4096 X 8 SROM 


350 


24 


■1-5 V 


MCM68A332 


2664 


8192 X 8 SROM 


350 


24 


+5 V 


.' MCM68A364 


2690 


16,384 X 1 DRAM 


250-350 


16 


-H2, ±5 V 


MCM4116A 


2708 


1024 X 8 EPROM 


450 


24 


-H2,±5 V 


MCM2708 


2716 


2048 X 8 EPROM 


450 


24 


■f5 V 


MCM2716 


4027 


4096 X 1 DRAM 


1 50-250 


16 


-H 2, ±5 V 


MCM4027A 


5101 


256 X 4 SRAM 


450-800 


22 


-^5 V 


MCM145101 


SYNERTEK 












SY2114 


1024 X 4 SRAM 


200-450 


18 


+5V 


MCM21L14 


SY2147 


4096 X 1 SRAM 


55-85 


18 


-1-5 V 


MCM2147 


SY2316A 


2048 X 8 SROM 


350 


24 


-^5 V 


MCM68A316A 


SY2316B 


2048 X 8 SROM 


350 


24 


-1-5 V 


MCM68A316E 


SY2716 


2048 X 8 EPROM 


450 


24 


-^5V 


'MCM2716 


SY5101 


256X4 SRAM 


450-800 


22 


+5\/ 


MCM145101 


TEXAS IIMSTRUME 


MTS 










TMS2516 


2048 X 8 EPROM 


450 


24 


-1-5 V 


MCM2716 


TMS 2708 


1024X8 EPROM 


450 


24 


-H2, ±5V 


MCM2708 


TMS2716 


2048X8 EPROM 


450 


24 


-H2,+5 V 


TMS 2716 


TMS 4027 


4096 X 1 DRAM 


1 20-250 


16 


-H2,±5V 


MCM4027A 


TMS 4044 


4096 X 1 SRAM 


200-450 


18 


-1-5 V 


MCM6641 


TMS 4045 


1024 X 4 SRAM 


200-450 


18 


-(•5 V 


MCM2114 


TMS 41 16 


16,384 X 1 DRAM 


1 50-300 


16 


-H2, ±5 V 


MCM4116A 


TMS 4700 


1024 X 8 SROM 


350 


24 


+5y 


MCM68A308 


TMS 4732 


4096 X 8 SROM 


350 


24 


-1-5 V 


MCM68A332 



Part Number Guide- 



Generic Part Number Speed Designator — 450 ns 




Motorola MOS Low Power 

Memory Prefix Version 



Package Type 

P = Plastic 

L = Side Bftze 

C = Cerdip Frit-Seal Ceramic 



Directly 6800 

MPU Compatible Improved Version 




Motorola MOS 
Memory Prefix 



Access Time Designator 
No Letter = >450 ns 
A = <350ns 
B = <250ns 
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NMOS Memories 
RAM, EPROM, ROM 
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M) MOTOROLA 




4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2114 is a 4096-bit random access memory fabricated 
with high density, high reliability N-channel silicon-gate technology. 
For ease of use, the device operates from a single power supply, 
is directly compatible with TTL and DTL, and requires no clocks 
or refreshing because of fully static operation. Data access is par- 
ticularly simple, since address setup times are not required. The 
output data has the same polarity as the input data. 

The l\/ICI\/!2114 is designed for memory applications where 
simple interfacing is the design objective. The IV1CM21 14 is as- 
sembled in 18-pin dual-in-line packages with the industry standard 
pin-out. A separate chip select (S) lead allows easy selection of 
an individual package when the three-state outputs are OR-tied. 

The I\/1CM2114 series has a maximum current of 100 mA. Low 
power versions (i.e., IV1CM21L14 series) are available with a maxi- 
mum current of only 70 mA. 

• 1024 Words by 4-Bit Organization 

• Industry Standard 18-Pin Configuration 

• Single -t-5 Volt Supply 

• No Clock or Timing Strobe Required 

• Fully Static: Cycle Time = Access Time 

• Fully TTL/DTL Compatible 

• Common Data Input and Output 

• Three-State Outputs for OR-Ties 

• Low Power Version Available 



MAXIMUM ACCESS TIME/MINIMUM CYCLE TIME 




MCM21 14-20 200 ns 
MCIVI21L14-20 


MCM2 114-30 
IVICM21L14-30 


300 ns 


MCM21 14-25 250 ns 
MCM21L14-25 


MCIVI21 14-45 
MCM21L14-45 


450 ns 



A8 

I/01 - 
I/02- 
I/03- 
I/04- 



15 


iv 




3 


r^ 


Bow 
Select 


2 


^ ' 


1 


\^ 


17 


c* — 


16 


y — 




^3 — 



Memory Array . 

64 Row 
, 64 Columns 



BLOCK DIAGRAM 



7^ 
■.±-\ 



Input 

Data 

Control 



I/O Circuits 




AOlAI A2 A3 



MCM2114 
MCM21L14 



MOS 



(N-CHANNEL, SILICON-GATE) 

4096-BIT STATIC 

RANDOM ACCESS 

MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 707 




L SUFFIX 

CERAMIC PACKAGE 
CASE 680 





PIN ASSIGNMENT 




A6 


1 [ 




18 


Vcc 


A5 


2 1 




17 


A7 


A4 


3 1 




3 16 


A8 


A3 


4 1 




3 15 


A9 


AO 


5 ( 




3 14 


1/01 


A1 


6 1 




p 13 


1/02 


A2 


7 [ 




1 12 


1/03 


S 


8 1 




1 11 


1/04 


vss 


9 [ 




1 10 


w 









PIN NAMES 


A0-A9 


Address Input 


w 


Write Enable 


S 


Chip Select 


I/01-I/04 


Data Input/Output 


vcc 


Power ( + 5 V) 


Vss 


Ground 
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MCM2114, MCM21L14 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



1 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


°C 


Voltage on Any Pin With Respect to Vgs 


-0.5 to +7.0 


Vdc 


DC Output Current 


5.0 


mA 


Power Dissipation 


1.0 


Watt 


Operating Temperature Range 


to +70 


°C 


Storage Temperature Range 


-65 to + 1 50 


°C 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 



Note; 1. Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Ta = 0° to 70°C, Vcc = 5.0V ±5%, unless otherwise noted.) 



RECOIWIVIENDED DC OPERATIIMG CONDITIONS 



Parameter 


Symbol 


MCIV12114 


MCM21L14 


Unit 


Min 


Norn 


Max 


Min 


Norn 


Max 


Input Load Current 

(All Input Pins, >/,„ = to 5.5 V) 


Ili 


- 


- 


10 


- 


-- 


10 


pA 


I/O Leakage Current 

(S = 2.4 V, V|/o'=0.4 V to Vcc) 


i'LOl 


- 


- 


10 


- 


- 


10 


mA 


Power Supply Current 

(V|n = 5.5, l|/o = mA, T^ = 25°C) 


'cci 


- 


80 


95 


- 


- 


65 


mA 


Power Supply Current 

(Vin =5.5 V, l|/o =0mA,TA = 0°C) 


ICC2 


- 


- 


100 


^ 


- 


70 


mA 


Input Low Voltage 


V|L 


-0.5 


- 


0.8 


-0.5 


- 


0.8 


V 


Input High Voltage 


V|H 


2.0 


- 


6.0 


2.0 


■ - 


6.0 


V 


Output Low Current 
Vol = 0.4 V 


'OL 


2.1 


6.0 


~ 


2.1 


6.0 


- 


mA 


Output High Current 
VoH =2.4V 


lOH 


~ 


-1.4 


-1.0 


^ 


-1.4 


-1.0 


mA 


Output Short Circuit Current 


IOS<2' 


- 


- 


40 


" 


■ - 


40 


mA 



Note: 2. Duration not to exceed 30 seconds. 

CAPACITANCE 

(f = 1 .0 IVIHz,T/^ = 25°C, periodically sampled rather than 100% tested.) 



Character'istic 


Symbol 


Max 


Unit 


Input Capacitance (Vjn = V) 


Cin 


5.0 


pF 


Input/Output Capacitance (V|/o = V) 


C|/0 


5.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted.) 

Input Pulse Levels 0.8 Volt to 2.4 Volts 

Input Rise arid Fall Times 10 ns 

Input and Output Timing Levels 1.5 Volts 

Output Load 1 TTL Gate and Cl = 100 pF 
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iVlCIVI2114, MCIV121L14 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read (Note 3), Write (Note 4) Cycles 



RECOMMENDED AC OPERATING CONDITIONS (Ta - 


D to 70° 


CVcc 


= 5.0 V i 


5%) 




"- 








Parameter 


Symbol 


MCM21 14-20 
MCM21 1.1 4-20 


MCM21 14-25 
MCM21L14 25 


MCM2114-30 
MCM21L14-30 


MCM21 14-45 
MCM21L14-45 


Units 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


'RC 


200 


- 


250 


- 


300 


- 


450 


- 


ns 


Access Time 


tA 


- 


200 


- 


250 


- 


300 


•- 


450 


ns 


Chip Selection to Output Valid 


tSO 


" 


70 


- 


85 


- 


100 


- 


120 


ns 


Chip Selection to Output Active 


tsx 


20 


- 


20 


- 


20 


- 


20 


- 


ns 


Output 3-State From Deselection 


'OTD 


- 


60 


- 


70 


- 


80 


- 


100 


ns 


Output Hold From Address Change 


^OHA 


50 


- 


50 


- 


50 




50 


- 


ns 


Write Cycle Time 


<WC 


200 


- 


250 


- 


300 


- 


450 




ns 


Write Time 


tw 


120 


~ 


135 


- 


150 


- 


200 


- 


ns 


Write Release Time 


tWR 





- 





- 





- 





- 


ns 


Output 3-State From Write 


tOTW 


~ 


60 


- 


70 


- 


80 


- 


100 


ns 


Data to Write Time Overlap 


^DW 


120 


- 


135 


- 


150 


- 


200 


- 


ns 


Data Hold From Write Time 


^DH 





- 





- 





- 





- 


ns 



Notes: 3. A Read occurs during the overlap of a low S and a high ' 
4. A Write occurs during the overlap of a low S and a low V 




READ CYCLE TIMIIMG (Note 5) 



WRITE CYCLE TIMING (Notes 6 and 7| 



"-I3pl: 



^S^S^^t 



l€ 



mmnm 



]Dh- 



Note: 5. W is high for a Read cycle. 



Address -^~ 



Sm 



Ml 



immumiL 



°- ))))))))) M 



-^^ mmmmm i 



-m 




Notes: 6. If the S low transition occurs simultaneously with the 
W low transition, the output buffers remain in a 
high-impedance state. 
7. W must be high during all address transitions. 





WAVEFORMS 




Waveform 


Input 


Output 


Symbol 














VALID 

CHANGE 
FROM H TO L 






WILL CHANGE 
FROM H TO L 


\\\Xn\ 


////// 






FROM L TO H 


FROM L TO H 




DONT CARE 
ANY CHANGE 
PERMITTED 




mms 


STATE 
UNKNOWN 


\_ 




HIGH 


/ 




IMPEDANCE 
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MCM2114,MCM21L14 



TYPICAL CHARACTERISTICS 



SUPPLY CURRENT versus SUPPLY VOLTAGE 



SUPPLY CURRENT versus AMBIENT TEMPERATURE 

























76 










































70 




















^ 















-— 





"^ 




65 











































fin 























4.5 4.75 5.0 5.25 5.5 

Vcc, SUPPLY VOLTAGE (VOLTS) 
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20 40 60 

Tft, AMBIENT TEMPERATURE i°C] 



OUTPUT SOURCE CURRENT versus OUTPUT VOLTAGE 



OUTPUT SINK CURRENT versus OUTPUT VOLTAGE 









i 
















7.0 










































6.0 










































5.0 




























1 














4,0 










































3.0 








\ 




















\ 














2.0 








\ 






















\ 












1.0 










\ 




















\ 


s. 























\ 











a.u 
8.0 
7.0 
6.0 
5.0 
4.0 
3.0 












/ 










/ 












' 




















/ 












/ 










J 










2.0 
1.0 




/ 










/ 


/ 










/ 












n 


/ 













2.0 3.0 4.0 

Vqh, OUTPUT VOLTAGE (VOLTS) 



5.0 6.0 



0.1 0.2 0.3 0.4 0.5 0.6 

V„L, OUTPUT VOLTAGE (VOLTS) 



2-6 



MCM2114, MCM21L14 



NORMALIZED ACCESS TIME versus TEMPERATURE 



TYPICAL ACCESS TIME versus TEMPERATURE 
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MCM2114/MCM21L14 BIT MAP 



D 



PIN 18 
VCC 



D 



1023-^ 
1007 



i/03 (PIN NO. 12) 



1023-<- 
1007 



I/O4 (PIN NO. 11) 



1023-*- 
1007 



I/O., (PIN NO. 14) 



1023<- 
1007 



I/O2 (PIN NO. 13) 



15 -^r- 



To determine the precise location on the die of a word in memory, reassign address numbers to the address pins as 
in the table below. The bit locations can then be determined directly from the bit map. 



REASSIGNED 
PIN NUMBER ADDRESS NUMBER 



1 


A6 


2 


A5 


3 


A4 


4 


A3 


5 


AG 





REASSIGNED 


PIN NUMBER 


ADDR&SS NUMBER 


6 


A1 


7 


A2 


15 


A9 


16 


A8 


17 


A7 
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Product Preview 



1024X1 STATIC RAM 

The IVICM2115A and MCM2125A families are high-speed, 1024 words 
by one-bit random-access memories fabricated using HIVIOS, high-per- 
formance N-channel silicon-gate technology. Both open collector (MCM 
2115A) and three-state output (MCM2125A) are available. The devices 
use fully static circuitry throughout and require no clocks oi" refreshing 
to operate. Data out has the same polarity as the input data. 

Access times are fully compatible with the industry-produced IK 
Bipolar RAMs, yet offer 20% to 50% reduction in power over their Bipolar 
equivalents. 

All inputs and outputs are directly TTL compatible. A seperate chip 
select allows easy selection of an individual device when outputs are 
OR-tied. 

• Organized as 1024 Words of 1 Bit 

• Single +5 V Operation 

• Maximum Access Time = 45 ns and 70 ns 

• Low Operating Power Dissipation 











BLOCK DIAGRAM 


WORD 
DRIVER 




32 X 32 
ARRAY 








i 


I 




- 


I 

1 


1 












SENSE AMPS 

AND 

WRITE 

DRIVERS 


^ 


CONTROL 
LOGIC 






< 














/ 






1 


» t 


. i 






ADDRESS 
DECODER 




ADDRESS 
DECODER 






n A ^ 


> n , 




( I 


^ 1 


, 1 


i t 







Aq Ai A2 A3 A4 



A5 As A7 Ag A9 



TRUTH TABLE 





OUTPUT 


OUTPUT 




INPUTS 


2115A FAMILY 


2125A FAMILY 


MODE 


S 


W 


D 


Q 


O 


H 


X 


X 


H 


Hi-Z 


NOT SELECTED 


L 


L 


L 


H 


Hi-Z 


WRITE "0" 


L 


L 


H 


H 


Hi-Z 


WRITE "1" 


L 


H 


X 


Data Out 


Data Out 


READ 



MCM2115A 
MCM2125A 



MOS 



(N-CHANNEL, SILICON-GATE) 

1024-BIT STATIC 

RANDOM ACCESS 

MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 690 




CSUFFIX 

FRITSEAL 

CERAMIC PACKAGE 

CASE 620 





P|N ASSIGNMENT 


s 


1I 


„„ ,..,.,.^^ 


1 16 Vcc 


Aq 


2[ 




1 15 D 


Al 


3[ 




1 14 W 


A2 


4[ 




ll3 A9 


A3 


4 




I 12 As 


A4 


6l 




111 A7 


Q 


A 




|10 As 


vss 


8| 




1 9 A5 
















PIN NAMES 




A . , . . 
D . . . 
Q . . . 
S . . . 

vcc ■ 
vss ■ 

w . . . 


Address 

Data input 

. Data Output 

Chip Select 

+5 V Supply 

Ground 

Write Enable 











This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields: however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



This is advance information and specifications are subject to change without notice. 
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MGM2147 



Advance Information 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2147 is a 4096-bit static random access memory 
organized as 4096 words by 1-bit using Motorola's N-channel silicon- 
gate MOS technology. It uses a design approach which provides the 
simple timing features associated with fully static memories and 
the reduced standby power associated with spmi-static and dynamic 
memories. This means low standby power without the need for 
clocks, nor reduced data rates due to cycle times that exceed access 
times. 

E controls the power-down feature. It is not a clock but rather 
a chip select that affects power consumption. In less than a cycle 
time after E goes high, deselect mode, the part automatically reduces 
its power requirements and remains in this low-power standby mode 
as long as E remains high. This feature results in system power 
savings as great as 85% in larger systems, where most devices are 
deselected. The automatic power-down feature causes no perfor- 
mance degradation, 

The MCM2147 is in an 18 pin dual in-line package with the 
industry standard pinout. It is TTL compatible in all respects. The 
data out has the same polarity as the input data. A data input and 
a separate three-state output provide flexibility and allow easy 
OR-ties. 

• Fully Static Memory — No Clock or Timing Strobe Required 

• Single •^5 V Supply 

• High Density 18 Pin Package 

• Automatic Power-Down 

• Directly TTL Compatible— All Inputs and Outputs 

• Separate Data Input and Output 

• Three-State Output 

• Access Time - MCM2147-55 = 55 ns max 

MCM2147-70= 70 ns max 
MCM2147-85 = 85 ns max 
MCM2147-100= 100 ns max 



BLOCK DIAGRAM 






Memory Array 

64 Row 

64 Columns 



-^ 




Column I/O Circuits 



^^< 



A3 A4 A5 A9A10A11 



MOS 



(N CHANNEL, SILICON GATE). 

4096-BIT STATIC 

RANDOM ACCESS 

MEMORY 



C SUFFIX 

FRIT-SEAL 

CERAMIC PACKAGE 

also available 




P SUFFIX 

PLASTIC PACKAGE 
CASE 707 





PIN ASSIGNMENT 




AG 


1 ( 


c 


118 


vcc 


A1 


2 I 




1 17 


A6 


A2 


3 ( 




1 16 


A7 


A3 


4 [ 




1 15 


AS 


A4 


5 1 




1 14 


A9 


A5 


6 : 




1 13 


A10 


Q 


7 : 




1 12 


All 


W 


8 [ 




1 11 


D 


VsS 


9 i 




1 10 


E 









A0-A1 1 


Address Input 


W 


Write Enable 


1 


Chip Enable 


D 


Data Input 


Q 


Data Output 


vcc 


Power (-1-5 V) 


vss 


Ground 



TRUTH TABLE 



E 


w 


Mode 


Output 


Power 


H 


X 


Not Selected 


High Z 


Standby 


L 


L 


Write 


High Z 


Active 


L 


H 


Read 


Data Out 


Active 



This is advance information and specifications are subject to change without notice. 



2-9 



MCM2147 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 




Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +85 


°C 


Voltage on Any Pin With Respect to V^c 


-0.5 to +7.0 


Vdc 


DC Output Current 


20 


mA 


Power Dissipation 


1.0 


Watt 


Operating Temperature Range 


to +70 


°C 


Storage Temperature Range 


-65 to +150 


°c 



Permanent device damage may occur if ABSOLUTE IVIAXIIVIUIVI 
RATIIMGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 



DC OPERATING CONDITIONS AND CHARACTERISTICS (Ta = to 70°C, Vqc = 5.0 V ± 5% unless otherwise noted. 



Parameter 


Symbol 


MCM2147 


-55 


MOM 2147 


-70 


MCM2147 


-85 


MCM2147- 


-100 


Unit 


Min 


Typ 


Max 


MIn 


Typ 


Max 


Min 


Typ 


Max 


Mln 


Typ 


Max 


Input Load Current 

(All Input Pins, Vjn = to 5.5 V) 


l|L 


- 


0.01 


10 


- 


0.01 


10 


- 


0.01 


10 


- 


0.01 


10 


mA 


Output Leakage Current 

(E = 2.0V, Vout = 0to5.5 V) 


lOL 


- 


0.1 


50 


- 


0.1 


50 


- 


0.1 


50 


- 


0,1 


50 


mA 


Power Supply Current 

(E = V|L, Outputs Open, T^ = 25°C) 


icci 


- 


120 


170 


- 


100 


150 


- 


95 


130 


- 


90 


110 . 


mA 


Power Supply Current 

(E = V|L, Outputs Open.T^ = 0°C) 


ICC2 


- 


- 


180 


- 


- 


160 


- 


- 


140 


- ■ 


- 


120 


mA 


Standby Current 
(E = V|h) 


ISB 


- 


15 


30 


- 


10 


20 


- 


15 


25 


- 


10 


20 


mA 


Input Low Voltage 


V|L 


-0.3 


- 


0.8 


-0.3 


- 


0.8 


-0.3 


- 


0.8 


-0.3 


- 


0.8 


V 


Input High Voltage 


V|H 


2.0 


- 


6.0 


2.0 


- 


6.0 


2.0 


- 


6.0 


2.0 


- 


6.0 


V 


Output Low Voltage 
tlOL = 8.0 mA) 


Vol 


- 


- 


0.4 


- 


- 


0.4 


- 


- 


0.4 


- 


- 


0.4 


V 


Output High Voltage 
(Iqh = -4.0 mA) 


VOH 


2.4 


- 


- 


2.4 


- 


- 


2.4 


- 


- 


2.4 


- 


- 


V 



Typical values are for T/^ = 25°C and V^c = +5.0 V. 

CAPACITANCE 

(f = 1.0 MHz, Jfi^ = 25°C, periodically sampled rather than 100% tested.) 



FIGURE 1 - OUTPUT LOAD 

Vcc 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (Vjn =0 V) 


Cin 


5.0 


pF 


Output Capacitance (Vgut = V) 


Cout 


10 


pF 



Capacitance measured with a Boonton Meter or effective capacitance calculated 
I At 



from the equation: C = -rrj- 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted.) 



30 pF 

(Including 
scope and jig) 



Input Pulse Levels Volt to 3.5 Volts 

Input Rise and Fall Times 10 ns 

Input and Output Timing Levels 1.5 Volts 

Output Load See Figure 1 



0.1 n 



MCM2147 



AC OPERATING CONDITIONS AND CHARACTERISTICS, Read, Write Cycles 


(Ta = to 70°C 


.vcc = 


5.0 V ± 


5%) 




Parameter 


Symbol 


MCM2147-55 


MCIVI2147-70 


MCM2147-85 


MCM2147-100 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Address Valid to Address Don't Care 

(Cycle Time When Chip Enable is Held Active) 


lAVAX 


55 


- 


70 


- 


85 


- 


100 


- 


ns 


Chip Enable Low to Chip Enable High 


tAVQV 


- 


55 


- 


70 


- 


85 


- 


100 


ns 


Address Valid to Output Valid (Access) 


tELQVI* 


- 


55 


- 


70 


- 


85 


- 


100 


ns 


Chip Enable Low to Output Valid (Access) 


*ELaV2* 


- 


65 


- 


80 


- 


95 


- 


110 


ns 


Address Valid to Output Invalid 


tAVQX 


10 


- 


10 


- 


10 


- 


10 


- 


ns 


Chip Enable Low to Output Invalid 


tELQX 


10 


- 


10 


- 


10 


- 


10 


- 


ns 


Chip Enable High to Output High Z 


tEHQZ 





40 





40 





40 





40 


ns 


Chip Selection to Power-Up Time 


tpu 





- 





- 





- 





- 


ns 


Chip Deselection to Power-Down Time 


tPD 





30 





30 





30 





30 


ns 


Address Valid to Chip Enable Low (Address Setup) 


»AXEL 





- 





- 





- 





- 


ns 


Chip Enable Low to Write High 


tELWH 


45 


- 


55 


- 


70 


- 


80 


- 


ns 


Address Valid to Write High 


tAVWH 


45 


- 


55 


- 


70 


- 


80 


- 


ns 


Address Valid to Write Low (Address Setup) 


tAVWL 





- 





- 





- 





- 


ns 


Write Low to Write High (Write Pulse Width) 


'WLWH 


35 


- 


40 


- 


55 


- 


65 


- 


ns 


Write High to Address Don't Care 


«WHAX 


10 


- 


15 


- 


15 


- 


15 


- 


ns 


Data Valid to Write High 


IDVWH 


25 


- 


30 


- 


45 


- 


55 


- 


ns 


Write High to Data Don't Care (Data Hold) 


tWHDX 


10 


, - 


10 


- 


10 




10 


- 


ns 


Write Low to Output High Z 


tWLQZ 





30 





35 





45 





50 


ns 


Write High to Output Valid 


^WHOV 





- 





- 





- 





- 


ns 




**ELQV1 's access from chip enable when the 2147 is deselected for at least 55 ns prior to this cycle. tEi_Q\/2 is access from chip enable for 
ns < deselect time < 55 ns. If deselect time = ns, then tgLQv = tAVQV- 



X X X X 



TIMING PARAMETER ABBREVIATIONS 

t 
signal name from which interval Is defined - 
transition direction for first signal- 
signal name to which interval Is defined - 
transition direction for second signal ■ 



The transition definitions used In this data sheet are: 



H = trans 
L = transi 
V = trans 



tion to high 
tion to low 
tion to valid 



X = transition to Invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 
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READ CYCLE TIMING 1 
(E Held Low) 

ADDRESS 



-tAVQV- 




Q (Data out) 

READ CYCLE TIMING 2 

ADDRESS 



Previous Data Valid 



7mm 



mm i 



\ 



Address Valid 



Q (Data out) 



— tELQX n 



"CC Ice 

Supply I 
Current ^ 



J 



NOTE ; W is high for Read Cycl^ 



WRITE CYCLE TIMING 



J^ 



VoH 

•Vol 



V|L 



T 

>VoH 
HIZ- 
Vol 



tPD 



■\_ 



ADDRESS ' ^f 



^ 



a 



///////////////// ' 



^ 



-•l — ■'WH/ 



j'' 



■'"^Tmmmm^m 



-tDVWH- 



y mmm iZ 



O '°ata out) ^^^XX3^X^^^'?3trUndefiHd:<^^ HIZ- ^ 



7—^ 

Data out = Data in 



Waveform 
Symbol 



"^^ 



WAVEFORMS ' 

Input Output 



MUST BE WILL BE 

VALID VALID 



CHANGE WILL CHANGE 

FROM H TO L FROM H TO L 



/ ///// CHANGE WILL CHANGE 

////// FROM L TO H FROM L TO H 



DON'T CARE: CHANGING: 

ANY CHANGE STATE 

PERMITTED UNKNOWN 

HIGH 
IMPEDANCE 
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DEVICE DESCRIPTION 

The MCM2147 is produced with a high-performance 
MOS technology which combines on-chip substrate bias 
generation with device scaling to achieve high speed. 
The speed-power product of this process is about four 
times better than earlier MOS processes. 

This gives the MCM2147 its high speed, low power and 
ease-of-use. The low-power standby feature is controlled 
with the E input. E is not a clock and does not have to 
be cycled. This allows the user to tie E directly to system 
addresses and use the line as part of the normal decoding 
logic. Whenever the IVICM2147 is deselected, it auto- 
matically reduces its power requirements. 

SYSTEM POWER SAVINGS 

The automatic power-down feature adds up to signi- 
ficant system power savings. Unselected devices draw low 
standby power and only the active devices draw active 
power. Thus the average power consumed by a device 
declines as the system size increases, asymptotically 
approaching the standby power level as shown in Figure 2. 

The automatic power-down feature is obtained without 
any performance degradation, since access time from chip 
enable is < access time from address valid. Also the fully 
static design gives access time equal cycle time so multiple 
read or write operations are possible during a single select 
period. The resultant data rates are 14.3 MHz and 18 MHz 
for the MCM2147-70 and iVICM2147-55 respectively. 

DECOUPLING AND BOARD LAYOUT 
CONSIDERATIONS 

The power switching characteristic of the MCM2147 
requires careful decoupling. It is recommended that a 
0.1 /iF to 0.3 nF ceramic capacitor be used on every 
other device, with a 22 fiP to 47 /iF bulk electrolytic 
decoupler every 16 devices. The actual values to be used 
will depend on board layout, trace widths and duty cycle. 

Power supply gridding is recommended for PC board 
layout. A very satisfactory grid can be developed on 
a two-layer board with vertical traces on one side and 
horizontal traces on the other, as shown in Figure 3. 
If fast drivers are used, terminations are recommended 
on input signal lines to the MCM2147 because significant 
reflections are possible when driving their high impedance 
inputs. Terminations may be required to match the 
impedance of the line to the driver. 



FIGURE 2 - AVERAGE DEVICE DISSIPATION 
versus MEMORY SIZE 





4K 8K 16K 32K 

MEMORY SIZE IN WORDS 



FIGURE 3 -PC LAYOUT 

^CC , , Qnd 

Bulk 
Decoupler 



I 



0||0 O lO 



IS 



I 




f\ 
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4096-BIT DYNAMIC RANDOM ACCESS MEMORY 

The I\/1CM4027A is a 4096 x 1 bit high-speed dynamic Random 
Access iVIemory. It has smaller die size than the MCI\/14027 pro- 
viding improved speed selections. The I\/ICI\/I4027A is fabricated 
using Motorola's highly reliable N-channel silicon-gate technology. 

By multiplexing row and column address inputs, the l\/ICI\/14027A 
requires only six address lines and permits packaging in Motorola's 
standard 16-pin dual-in-line pacl<ages. Complete address decoding is 
done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The MCM4027A incorporates a one-transistor cell 
design and dynamic storage techniques, with each of the 64 row 
addresses requiring a refresh cycle every 2.0 milliseconds. 

• Maximum Access Time - 120 ns - MCM4027AC1 

150ns-MCM4027AC2 
200 ns - MCM4027AC3 
250 ns - MCM4027AC4 

• Maximum Read and Write Cycle Time = 

320 ns - MCM4027AC1 , C2 
375 ns - MCM4027AC3, C4 

• Low Power Dissipation - 470 mW Max (Active) 

27 mW Max (Standby) 

• 3-State Output for OR-Ties 

• On-Chip Latches for Address, Chip Select, and Data In 

• Power Supply Pins on Package Corners for Optimum Layout 

• Industry Standard 16-Pin Package 

• Page-Mode Capability 

• Compatible with the Popular 2104/MK4096/MCM6604 

• Second Source for MK4027 




MOS 



(NCHANNEL, SILICON-GATE) 

4096-BIT DYNAMIC 

RANDOM ACCESS 

MEMORY 





^ 


m 


m^ 


w 


wni 




II 


C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 620 





PIN ASSIGNMENT 




Vbb 


1 [ 


r ; -^j 


1 ^6 


VSS 


D,p 


2 [ 




! 15 


CAS 


we" 


3 1 




I 14 


Dout 


RAS 


4 [ 




1 13 


cs 


AC 


5 I 




Il2 


A3 


A2 


6 [ 




} '' 


A4 


A1 


7 j 




1 10 


A5 


vdd 


8 1 




1 9 


vcc 









TRUTH TABLE 



Inputs 


Data Out 


Cycle Power 


Ref 


Function 


HAS 


C^ 


C5 


WE 


Previous 


Interim 


Present 


L 


L 


L 


L 


Valid data 


High Imp. 


Input data 


Full-operating 


Yes 


Write cycle 


L 


L 


L 


H 


Valid data 


High Imp. 


Valid data (cell) 


Full-operating 


Yes 


Read cycle 


L 


L 


H 


X 


Valid data 


High Imp. 


High Imp. 


Full-operating 


Yes 


Deselected-refresh 


L 


H 


X 


X 


Valid data 


Valid data 


Valid data 


Reduced operating 


Yes 


RAS only-refresh 


H 


L 


X 


X 


Valid data 


High Imp. 


High Imp. 


Standby 


No 


Standby-output disabled 


H 


H 


X 


X 


Valid data 


Valid data 


Valid data 


Standby 


No 


Standby-output valid 



H = High, L = Low, X = Don't Care 
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BLOCK DIAGRAM 



RAS — ♦ 



Write 
Clocks 



Address 
Clocks 




CAS 
Clocks 



Chip Select 
Input Buffer 



Address 

Buffers 

(6) 

Row and 
Column 



Data In 
Buffer 



Row 
Decode 



Data Out 
Buffer 



Memory Array 



64 Sense Refresh Amplifiers 
Data In/Out Gating 



' Memory Array ' 



I Dummy Cells I 



1-of-2 

Data Bus 

Select 



Column Decoder 
(1-of-32) , 




OPERATING CHARACTERISTICS 



ADDRESSING 

The IV1CIV14027A has six address inputs (A0-A5) and 
two clock signals designated Row Address Strobe (RAS) 
and Column Address Strobe (CAS). At the beginning of 
a memory cycle, the six low order address bits AO^through 
AS are strobed into the chip with RAS to select one of 
the 64 rows. The row address strobe also initiates the tim- 
ing that will enable the 64 column sense amplifiers. After 
a specified hold time, the row address is removed and the 
six high order address bits (A6-A11) are placed on the 
addre ss pi ns. This address is then strobed into the chip 
with CAS. Two of the 64 column sense amplifiers are 
selected by A1 through A5. A one of two data bus select 
is accomplished by AO to complete the data selection. 
The Chip Select (CS) is latched into the port along with 
the column addresses. 



DATA OUTPUT 

In order to simplify the memory system designed and 
reduce the total package count, the IVICM4027A contains 
an input data latch and a buffered output data latch. The 
state of the output latch and buffer at the end of a mem- 
ory cycle will depend on the type of memory cycle per- 
formed and whether the chip is selected or unselected for 
that memory cycle. 

A chip will be unselected during a memory cycle if: 

(1) The chip receives both RAS and CAS signals, 
but no Chip Select signal. 

(2) The chip receives a CAS signal but no RAS 
signal. With this condition, the chip will be 
unselected regardless of the state of Chip 
Select input. 

If, during a read, write, or read-modify-write cycle. 
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the chip is unselected, the output buffer will be in the 
high impedance state at the end of the memory cycle. 
The output buffer will remain in the high impedance state 
until the chip is selected for a memory cycle. 

For a chip to be selected during a memory cycle, it 
must receive the following signals: RAS, CAS, and Chip 
Select. The state of the output latch and buffer of a 
selected chip during the following type of memory cycles 
would be: 

(1) Read Cycle — On the negative edge of CAS, 
the output buffer will unconditionally go to a 
high impedance state. It will remain in this 
state until access time. At this time, the out- 
put latch and buffer will assume the logic 
state of the data read from the selected cell. 
This output state will be maintained until the 
chip receives the next CAS signal. 

(2) Write Cycle — If the WE input is switched to a 
logic before the CAS transition, the output 
latch and buffer will be switched to the state 
of the data input at the end of the access time. 
This logic state will be maintained until the 
chip receives the next CAS signal. 

(3) Read-Modify-Write — Same as read cycle. 



INPUT/OUTPUT LEVELS 

All of the inputs to the IV!CI\/I4027A are TTL-compatible, 
featuring high impedance and low capacitance (5 to 7 pF). 
The three-state data output buffer is TTL-compatible and 
has sufficient current sink capability (3.2 mA) to drive 
two TTL loads. The output buffer also has a separate 
Vcc pin so that it can be powered from the same supply 
as the logic being employed. 

REFRESH 

In order to maintain valid data, each of the 64 internal 
rows of the I\/1CM4027A must be refreshed once every 2 ms. 
Any cycle in which a RAS signal occurs accomplishes a 
refresh operation. Any read, write, or read-modify-write 
cycle will refresh an entire internally selected row. How- 
ever, it a write or read-modify-write cycle is used to per- 
form a refresh cycle the chip must be deselected to pre- 
vent writing data into the selected cell. The memory can 
also be refreshed by employing only the RAS cycle. This 
refresh mode will not shorten the refresh cycle time; how- 
ever, the system standby power can be reduced by approx- 
imately 30%. 

If the RAS only refresh cycles are employed for an ex- 
tended length of time, the output buffer may eventually 
lose data and assume the high impedance state. Applying 
CAS to the chip will restore activity of the output buffer. 



DATA INPUT 

Data to be written into a selected storage cell of the 
memory chip is first stored in the on-chip data latch. 
The gating of this latch is performed with a combination 
of the WE and CAS signals. The last of these signals to 
make a negative transition will strobe the data into the 
latch. If' the WE input is switching to a logic in the 
beginning of a write cycle, the falling edge of CAS strobes 
the data into the latch. The data setup and hold times 
are then referenced to the negative edge of CAS. 

If a read-modify-write cycle is being performed, the 
WE input would not make its negative transistion until 
after the CAS signal was enabled. Thus, the data would 
not be strobed into the latch until the negative transistion 
of We. The data setup and hold times would now be ref- 
erenced to the negative edge of the WE signal. The only 
other timing constraints for a write-type-cycle is that both 
the CAS and WE signals remain in the logic state for' a 
sufficient time to accomplish the permanent storage of 
the data into the selected cell. 



POWER DISSIPATION 

Since the MCM4027A is a dynamic RAM, its power 
drain will be extremely small during the time the chip is 
unselected. 

The power increases when the chip is selected and 
most of this increase is encountered on the addi;ess 
strobe edge. The circuitry of the IV1CM4027A is largely 
dynamic so power is not drawn during the whole time 
the strobe is active. Thus the dynamic power is a function 
of the operating frequency rather than the active duty 
cycle. 

In a memory system, the CAS signal must be supplied 
to all the memory chips to ensure that the outputs of 
the unselected chips are switched to the high impedance 
state. Those chips that do not receive a RAS signal will 
not dissipate any power on the CAS edge except for that 
required to turn off the chip outputs. Thus, in order to 
ensure minimum system power, the RAS signal should be 
decoded so that only the chips to be selected receive a 
RAS signal. |f the RAS signal is decoded, then the chip 
select input of all the chips can be set to a logic state. 



Circuit diagrams external to or containing IVIotorola products are included as a means of illustration only. Complete information 
sufficient for construction purposes may not be fully illustrated. Although the information herein has been carefully checked and is believed 
to be reliable. Motorola assumes no responsibility for inaccuracies. Information herein does not convey to the purchaser any license under 
the patent rights of Motorola or others. 

The information contained herein is for guidance only, with no warranty of any type, expressed or implied. Motorola reserves the right 
to mal<e any changes to the information and the product(s) to which the information applies and to discontinue manufacture of the 
product(s) at any time. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED OPERATING CONDITIONS (Refe 


renced to Vgs 


= Ground.) 










Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


Vdd 


10.8 


12.0 


13.2 


Vdc 


2 


vcc 


Vss 


5.0 


Vdd 


Vdc 


3 


vss 











Vdc 


2 


Vbb 


-4.5 


-5.0 


-5.5 


Vdc 


2 


Logic 1 Voltage, RAS, CAS, WRITE 


V|HC 


2.4 


5.0 


7.0 


Vdc 


2,4 


Logic 1 Voltage, all inputs except RAS, CAS, WRITE 


V|H 


2.2 


5.0 


7.0 


Vdc 


2,4 


Logic Voltage, all inputs 


V|L 


-1.0 





0.8 


Vdc 


2,4 




DC CHARACTERISTICS (Vdd = 12 V ^^10%, Vqc = 5.0 V 1 10%, Vbb = -5.0 V ^ 10%. Vss = V, Ta = to 70°C.) Notes 1,5 



Characteristic 


Symbol 


Min 


Typ 


Max 


Units 


Notes 


Average Vqd Power Supply Current 


Iddi 






35 


mA 


6 


Vcc Power Supply Current 


Ice 








mA 


7 


Average Vbb Power Supply Current 


Ibb 






250 


mA 




Standby VpD Power Supply Current 


'DD2 






2 


mA 


9 


Average Vqd Power Supply Current during 
"RAS only" cycles 


IdD3 






25 


mA 


6 


Input Leakage Current (any input) 


l|(L) 






10 


mA 


8 


Output Leakage Current 


l0(L) 






10 


mA 


9,10 


Output Logic 1 Voltage @ lout = -5 mA 


VOH 


2.4 






Vdc 




Output Logic Voltage @ Iqu^ = 3.2 mA 


Vol 






0.4 


Vdc 





NOTES 1 through 11: 

1. T/\ is specified for operation at frequencies to tRc> tRc(min). 
Operation at higher cycle rates with reduced ambient temperatures 
and higher power dissipation is permissible provided that all ac 
parameters are met. 

2. All voltages referenced to Vgs- 

3. Output voltage will swing from Vss ^° VcC when enabled, 
with no output load. For purposes of maintaining data in standby 
mode, Vcc may be reduced to Vss without affecting refresh 
operations , or data retention. However, the Voh'"^'"' specifica- 
tion is not guaranteed in this mode. 

4. Device speed is not guaranteed at input voltages greater than 
TTL levels (0 to 5v). 

5. Several cycles are required after power-up before proper 
device operation is achieved. Any 8 cycles which perform refresh 
are adequate for this purpose. 

EFFECTIVE CAPACITANCE (Full operating voltage and temperature 



6. Current is proportional to cycle rate. iQDi(max) is measured 
at the cycle rate specified by tpc'"^'")- 

7. Ice depends on output loading. During readout of high level 
data Vcc is connected through a low impedance (135 n. typ) to 
Data Out. At all other times Ice consists of leakage currents only. 

8. All device pins at volts except Vgg which is at -5 volts and 
the pin under test which is at +10 volts. 

9. Output is disabled (high-impedance) and RAS and CAS are 
both at a logic 1. Transient stabilization is required prior to 
measurement of this parameter. 

10. V < Vout< +10 V. 

1 1 . Effective capacitance is calculated from the equation : 
AQ 



C = 



AV 



with AV = 3 volts. 



range, periodically sampled rather than 100% tested) Note 11 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (A0-A5), Djn, CS 


Cin(EFF) 


5.0 
10.0 


PF 


RAS, CAS, WRITE 


Output Capacitance 


Cout(EFF) 


7.0 


pF 



ABSOLUTE MAXIMUM RATINGS (See Notes 1 and 2) 



Rating 


Symbol 


Value 


Unit 




Voltage on Any Pin Relative to Vbb* 


Vin. Vout 


-0.5 to -1-20 


Vdc 




Operating Temperature Range 


Ta 


to -H70 


°C 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 


Storage Temperature Range 


'^stg 


-65 to +150 


°C 


Output Current (Short Circuit) 


'out 


50 


mAdc 


* (Vss - Vbb > 4.5 V) 
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
ARE EXCEEDED. Functional operation should be restricted to RECOMMENDED 


for extended periods of time co 
prior to Vcc and Vqd- VbB "I" 


J Id affect devic 
St also be the la 


3 reliability. Vbb rr 
t power supply sw 


ust be applied 
tched off. 





2-17 



MCM4027A 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Read, Write, and Read-Modify-Write Cycles) 




RECOMMENDED AC OPERATING CONDITIONS (Vpo = 12 V ? 10%. Vcc = 5.0 V ±10%, Vbb 

Ta = to 70°C.) Notes 1, 5, 12, 18 



-5.0 V t 10%, Vss = V, 



Parameter 


Symbol 


MCM4027AC1 


MCM4027AC2 


MCM4027AC3 


MCM4027AC4 


Units 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


'RC 


320 




320 




375 




375 




ns 


13 


Read Write Cycle Time 


'RWC 


320 




320 




375 




375 




ns 


13 


Paae Mode Cycle Time 


'PC 


160 




170 




225 




285 




ns 


13 


Access Time From Row Address Strobe 


'RAC 




120 




150 




200 




250 


ns 


14, 16 


Access Time From Column Address Strobe 


'CAC 




80 




100 




135 




165 


ns 


15, 16 


Output Buffer and Turn-Off Delay 


'OFF 




35 




40 




50 




60 


ns 




Row Address Strobe Precharge Time 


'RP 


100 




100 




120 




120 




ns 




Row Address Strobe Pulse Width 


'RAS 


120 


10,000 


150 


10,000 


200 


10,000 


250 


10,000 


ns 




Row Address Strobe Hold Time 


'RSH 


80 




100 




135 




165 




ns 




Column Address Strobe Pulse Width 


'CAS- 


80 




100 




135 




165 




ns 




Column Address Strobe Hold Time 


'CSH 


120 




150 




200 




250 




ns 




Row to Column Strobe Lead Time 


'RCD 


15 


40 


20 


50 


25 


65 


35 


85 


ns 


17 


Row Address Setup Time 


'ASR 






















ns 




Row Address Hold Time 


'RAH 


15 




20 




25 




35 




,ns 




Column Address Setup Time 


'ASC 


-5 




■10 




■10 




■10 




ns 




Column Address Hold Time 


'CAH 


40 




45 




55 




75 




ns 




Column Address Hold Time Referenced to RA5i 


'AR 


80 




95 




120 




160 




ns 




Chip Select Setup Time 


'CSC 







-10 




■10 




•10 




ns 




Chip Select Hold Time 


'CH 


40 




45 




55 




75 




ns 




Chip Select Hold Time Referenced to RAS 


'CHR 


80 




95 




120 




160 




ns 




Transition TiiVie Rise and Fall 


'T 


3 


35 


3 


35 


3 


50 


3 


50 


ns 


18 


Read Command Setup Time 


'RCS 






















ns 




Read Command Hold Time 


'RCH 






















ns 




Write Command Hold Time 


'WCH 


40 




45 




55 




75 




ns 




Write Command Hold Time Referenced to RAS 


'WCR 


80 




95 




120 




160 




ns 




Write Command Pulse Width 


■ 'WP 


40 




45 




55 




75 




ns 




Write Command to Row Strobe Lead Time 


'RWL 


50 




50 




70 




85 




ns , 




Write Command to Column Strobe Lead Time 


'CWL 


50 




50 




70 




85 




ns 




Data in Setup Time 


'DS 






















ns 


19 


Data in Hold Time 


'DH 


40 




45 




55 




75 




ns 


19 


Data m Hold Time Referenced to RAS 


'DHR 


80 




95 




120 




160 




ns 




Column to Row Strobe Precharge Time 


'CRP 






















ns 




Column Precharge Time 


'CP 


60 




60 




80 




110 




ns 




Refresh Period 


'RFSH 




2 




2 




2 




2 


ms 




Write Command Setup Time 


'WCS 






















ns 




CAS to Wf^lTE Delay 


'CWD 


60 




60 




80 




90 




ns 


20 


RAS to WfilT'E Delay 


'RWD 


100 




110 




145 




175 




ns 


20 


Data Out Hold Time 


'DOH 


10 




10 




10 




10 




^s 





NOTES 12 through 20: 

12. AC measurements assume tj = 5 ns. 

13. The specifications for t(:j(^(min) and tpy^/clmin) are used only 
to indicate cycle 'time at which proper operation over the full 
temperature range (0°C < T/^ < 70°C) is assured. 

14. Assumes that tpjCQ < tpjcD''^^"'- 

15. Assumes that tRcp > tRCD (max). 

16. Measured with a load circuit equivalent to 2 TTL loads and 
100 pF. 

17. Operation within the tpcotmax) limit insures that tRAc(max) 
can be met. tpcolmax) is specified as a reference point only; if. 
tRCQ is greater than the specified tpcolmax) limit, then access 
time is controlled exclusively by tQAC- 



IS.Vn-ictf^i") °'' V|)-|(min) and V|L(max) are reference levels for 
measuring timing of input signals. Also, transition times are 
measured between V||-|q or V||-| and \/\[_. 

19. These parameters are referenced to CAS leading edge in 
random write cycles and to WRITE leading edge in delayed write 
or read-modify write cycles. 

20. t\/\/cs, tcwQ. 3""^ tRWD ^'^ '^°* restrictive operating para- 
meters. They are included in the data sheet as electrical charac- 
terisitcsonly: If t\/ycs > AWCS''^'"'' ^^^ cycle is an early write 
cycle and Data Out will contain the data written into the selected 
cell. If tcwD > tcwo'"^'"' 3nd tRwD > tRwo'rnin), the cycle is 
a read-write cycle and Data Out will contain data read from- the 
selected cell. If neither of the above sets of conditions is satisfied, 
the condition of Data Out (at access time) is indeterminate. 
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READ CYCLE TIMING 




ADDRESSES 
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WRITE CYCLE TIMING 



ADDRESSES 
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REAO-MODIFY-WRITE TIMING 



V|HC 



^.^\ 



ADDRESSES 



V|HC ' 



^ASR- 

vihx; 



V|HC 






VoH- 

Vol. 



Din 



-*AR- 



^. 



'RAH 



Row 
Address 



n 



Column 
Address 



-*CAS- 



-tRWD- 



— t«-W [•-tcH-*' 



-'CWL- 
~'RWL- 



r* tRP *• 



-<CRP * 




« — twp-^ 




RAS ONLY REFRESH TIMING 



ADDRESSES 
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PAGE MOpE READ CYCLE 



RAS ^IHC-~~^---tAR— »^ 




.r^ 



DOut 




m mmm 



_J I L-tOFF to 

J yr-i< 

Valid Data N — ( Valid Da 
-^ ^-(l 



V|L 



:h *'|h 



>— /valid Data ^ 



•tpOH 



■VF 



-»j |««— tRCH 



PAGE MODE WRITE CYCLE 



"^mc- \'* — *AB — H 

V|L - 'S— L 



V|L- 



tRCD ► M tCAS— — jhtcP" 



tRAH |**^tCAH 
■«ASC 



.l-»-tCH-H 



-tCHR- 



tCAH 
tASC 



,^^K 



tASC-* 



r 



'OH I 



Vol L 



-\ ^ Vali^ 




tOFF 



— tRSH- 
-tCAS— 



.'^T^ 



If 



tRP' 
tCRP-»l 



■tCAH 



I U •^— tWCH 




>— /Valid Dat a ft- 



^—M 



u 
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Row Address 
Column Address 



A5 A4 A3 A2 A1 AO 
A5 A4 A3 A2 A1 AO 



A A A A A A 
5 4 3 2 10 



<o 

I <<N 

■o <m 

< 

i <-» 

o 

cc <in 



203E 2030 


202E 2020 


201E 2010 


200E 2000 


H 

H 


L 
L 


L 
L 


L 
L 


L 


L 
H 


20 
21 










L 


H 


H 


H 


H 


H 


IF 










L 


H 


H 


H 


H 


L 


IE 










H 


L 


L 


L 


H 


L 


22 










H 


L 


L 


L 


H 


H 


23 










L 


H 


H 


H 


L 


H 


1D 










L 


H 


H 


H 


L 


L 


1C 










H 
H 


L 
L 


L 
L 


H 
H 


L 

L 


L 


24 
25 










L 


H 


H 


L 


H 


H 


IB 










L 


H 


H 


L 


H 


L 


lA 










H 


L 


L 


H 


H 


L 


26 










H 


L 


L 


H 


H 


H 


27 


183E 1830 


182E 1820 


181E 1810 


180E 1800 


L 

L 


H 


H 
H 


L 

L 


L 
L 


H 
L 


19 
18 


283E 2830 


282E 2820 


281E 2810 


280E 2800 


H 
H 


L 
L 


H 
H 


L 
L 


L 
L 


L 
H 


28 
29 










L 


H 


L 


H 


H 


H 


17 










L 


H 


L 


H 


H 


L 


16 










H 


L 
L 


H 
H 


L 
L 


H 


L 


2A 
2B 










L 


H 


L 


H 


L 


H 


15 










L 


H 


L 


H 


L 


L 


14 










H 


L 


H 


H 


L 


L 


2C 










H 


L 


H 


H 


L 


H 


2D 










L 


H 


L 


L 


H 


H 


13 










L 


H 


L 


L 


H 


L , 


12 










H 


L 


H 


H 


H 


L 


2E 










H 


L 


H 


H 


H 


H 


2F 


103E 1030 


102E 1020 


101E 1010 


100E 1000 


L 
L 


H 


L 
L 


L 
L 


L 


H 

L 


11 
10 


303 E 3030 


302E 3020 


301E 3010 


300E 3000 


H 
H 


H 

H 


L 
L 


L 

L 


L 
L 


L 

H 


30 
31 










L 


L 


H 


H 


H 


H 


OF 










L 


L 


H 


H 


H 


L 


OE 










H 


H 


L 


L 


H 


L 


32 










H 


H 


L 


L 


H 


H 


33 










L 


L 


H 


H 


L 


H 


OD 










L 


L 


H 


H 


L 


L 


OC 










H 


H 


L 


H 


L 


L 


34 










H 


H 


L 


H 


L 


H 


35 










L 


L 


H 


L 


H 


H ■ 


08 










L 


L 


H 


L 


H 


L 


OA 










H 


H 


L 


H 


H 


I. 


36 










H 


H 


L 


M 


H 


H 


37 


083E 0830 


082E 0820 


08 1 E 08 1 


080E 0800 


L 
L 


L 
L 


H 

H 


L 

L 


L 
L 


H 

L 


09 
08 


383E 3830 


382E 3820 


381E 3810 


380E 3800 


H 


H 


H 


L 


L 


L 


38 










H 


H 


H 


L 


L 


H 


39 










L 


L 


L 


H 


H 


H 


07 










L 


L 


L 


H 


H 


L 


06 










H 


H 


H 


L 


H 


L 


3A 










H 


H 


H 


L 


H 


H 


3B 










L 


L 


L 


H 


L 


H 


06 










L 
H 


L 


L 


H 

H 


L 

L 


L 
L 


04 
3C 










H 


H 


H 


H 


L 


H 


3D 










L 


L 


L 


L 


H 


H 


03 










L 


L 


L 


L 


H 


L 


02 










H 


H 


H 


H 


H 


L 


3E 










H 


H 


H 


H 


H 


H 


3F 


003 E 0030 


002 E 0020 


001 E 0010 


OOOe 0000 


L 
L 


L 
L 


L 

L 


L 
L 


L 
L 


H 

L 


01 
00 


_lII-i-lII-l-lII-J-lII-l 


-1II-J-III-I_III-I_III-J 


-]II-l-JII_l_III-]-JIX_l 


_III_l-JII_l_lII-l_III_l 
















ii-j_iii-i-iir_i_iii-]j 


1 1 _] -1 I I-l -JII.J-III_IJ 


II-1-III-1-1XI_I-1II-J-I 


I I-l -II I -J -1 II -1 -III -I-J 
















I 1-1 -Ji i_i -1 


I I_l JI I_l _l 


I I-J -11 I-J _l 


I I-l -lIIII_l_l-l-J 
















I I J -1 


I I -I _] 


I I-l -1 


I I_l_l-j-l-l-l-l-l 
















I I 


_l _l 


I I 


_J _l-l-l-l_J-j-l-i 








L 


n 






I 


I 


-J 


-J-J-|_J-J-|-|_| 








1 1 

Pin 


1 




wu.au<aamar^artNn'-o 


iuuLQo<mo>mioMn'<t<Mn^o 


aJU.OO<ma,cx=CDr.Lr)^CNO^o 


iiiL-Du<ma>tocDr~in-}CNn^o 
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MCM4096 



Advance Information 



I 



4096-BIT DYNAMIC RANDOM ACCESS MEMORY 

The l\/ICM4096 is a 4096-bit, high-speed dynamic Random Access 
IVlemory designed for high-performance, low-cost applications in 
mainframe and buffer memories and peripheral storage. Organized as 
4096 one-bit words and fabricated using Motorola's highly reliable 
N-channel silicon gate technology, this device optimizes speed, 
power, and density tradeoffs. 

By multiplexing row and column address input, the l\/ICM4096 
requires only six address lines and permits packaging in Motorola's 
standard 16-pin dual in-line packages. Complete address decoding is 
done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The MCM4096 Incorporates a one-transistor cell design 
and dynamic storage techniques, with each of the 64 row addresses 
requiring a refresh cycle every 2.0 milliseconds. 

• Organized as 4096 Words of 1 Bit 

• Maximum Access Time = 250 ns - MCM4096L6, C6 

300 ns - MCM4096L16, CI 6 
350ns-MCM4096L11,C11 

• Minimum Read and Write Cycle Time = 

375ns-MCM4096L6, C6 
425 ns - MCM4096L16, C16 
500ns-MCM4906L11,C11 

• Low Power Dissipation 

445 mW Maximum (Active) 
19 mW Maximum (Standby) 

• 3-State Output 

• On-Chip Latches for Address, Chip Select, and Data In 

• Power Supply Pins on Package Corners for Optimum Layout 

• Standard 16-Pin Package 

• Compatible with the Popular 2104/MK4096/4027/MCM6604/ 

MCM6604A 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to VgB* 


V|n, Vout 


-0.5 to -^ 20 


Vdc 


Operating Temperature Range 


Ta 


to +70 


°C 


Storage Temperature Range 


'^stg 


-55 to +150 


°C 


Output Current (Short Circuit) 


'out 


50 


mAdc 


*(Vss-VdD>4.5V) 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. At power turn-on, 
the VgB supply must come up before or coincident with VqD- 



MOS 



(N-CHANNEL, SILICON-GATE) 

4096-BIT DYNAMIC 

RANDOM ACCESS 

MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 690 



C SUFFIX 

FRIT-SEAL 

CERAMIC PACKAGE 

CASE 620 





PIN ASSIGNMENT 




Vbb 


1 1 


„ K^ 


1 ^s 


vss 


D|n 


2 1 




1 15 


CAS 


wF 


3 1 




1 1'> 


Dout 


RAS 


4 1 




1 13 


cs 


AO 


5 1 




1 12 


A3 


A2 


6 1 




1 1 1 


A4 


A1 


7 1 




1 10 


A5 


Vdd 


8 1 




1 9 


vcc 









This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



This is advance information and specifications are subject to change without notice. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED OPERATING CONDITIONS (Referenced to Vss = Ground) 



Parameter 


Symbol 


4096-6 


4096-16 


4096-11 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Supply Voltage 


Vdd 


11.4 


12.6 


11.4 


12.6 


11.4 


12.6 


Vdc 


1 


Vcc 


Vss 


Vdd 


Vss 


Vdd 


Vss 


Vdd 


Vdc 


1, 2 


Vss 




















Vdc 


1 


Vbb 


-4.5 


-5.5 


-4,5 


-5.5 


-4.5 


-5.5 


Vdc 


1 


Logic 1 Voltage, RAS, CAS, WRITE 


V|HC 


2.7 


7.0 


2.7 


7.0 


3.0 


7.0 


Vdc 


1.3 


Logic 1 Voltage, all inputs except RAS, CAS, WRITE 


V|H 


2.4 


7.0 


2.4 


7.0 


2.4 


7.0 


Vdc 


1,3 


Logic Voltage, all inputs 


V|L 


-1.0 


0.8 


-1.0 


0.8 


-1.0 


0.8 


Vdc 


1,3 




DC CHARACTERISTICS (Vdd = 12 v ±10%, Vcc 


= 5.0 V ±10%, VgB = -5.0 V 


± 1 0% 


. vss = 


V, T 


A = to 70° 


C) 






Characteristic 


Symbol 


409 

Min 


6-6 
Max 


4096 
Min 


-16 

Max 


4096 
Min 


-11 

Max 


Units 


Notes 


Average Vqq Power Supply Current 


Iddi 


- 


35 


- 


30 


- 


25 


mA 


4 


Vcc Power Supply Current 


Ice 


- 


- 


- 


- 


- 


- 


mA 


5 


Average Vge Power Supply Curent 


Ibb 


- 


75 


- 


75 


- 


75 


mA 




Standby Vqq Power Supply Current 


'DD2 


- 


1.5 


- 


1.5 


- 


.1.5 


mA 


7 


Average Vqd Power Supply Current during "RAS only' 


cycles 


IdD3 


- 


25 


- 


22 


- 


18 


mA 


4 


Input Leakage Current (any input) 


l|L(L) 


- 


5 


- 


5 


- 


5 


mA 


6 


Output Leakage Current 


l0(L) 


- 


10 


- 


10 


- 


10 


mA 


7,8 


Output Logic 1 Voltage @ Iqu^ = -5 mA 


VoH 


2.4 


- 


2.4 


- 


2.4 


- 


Vdc 


2 


Output Logic Votlage @ Iq^^ = 3.2 mA 


Vol 


- 


0.4 


- 


0.4 


- 


0.4 


Vdc 





NOTES; 

1 . All voltages referenced to Vgg. Vbb fnust be applied before and removed after other supply voltages. 

2. Output voltage will swing from Vgs *" Vcc '' VcC *■ VdD "'^ volts. If Vcc > Vpo '^ volts, the output will swing from Vgs w a voltage 
somewhat less than Vqd- 

3. Device speed is not guaranteed at input voltages greater than TTL levels (0 to 5 V). 

4. Current is proportional to cycle rate; maximum current is measured at the fastest cycle rate. 

5. Ice depends upon output loading. The Vcc supply is connected to the output buffer only. 

6. All device pins at volts except VgB which is at -5 volts and the pin under test which is at +1 volts. 

7. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1 . 

8. V < Vout <+10 V. 



EFFECTIVE CAPACITANCE (Full operating voltage and temperature range, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (A0-A5) D|n,CS 


Cin(EFF) 


10 
7.0 


pF 


RAS, CAS, WRITE 


Output Capacitance 


Cout(EFF) 


8.0 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
( Read, Write, and Read-Modif y-Write Cycles) 



RECOMMENDED AC OPERATING CONDITIONS (NOTES 13 and 15) 

(Vqd = 12 V ±10%, Vqc = 5.0 V ±10%, Vbb = -50 V ± 10%, Vgs = V, T^ = to 70°C) 



Parameter 


Symbol 


MCM4096-6 


MCM4096-16 


MCM4096'-11 


Units 


.. 

Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


375 


- 


425 


- 


500 


- 


ns 


9 


Access Time from Row Address Strobe 


tRAC 


- 


250 


- 


300 


- 


350 


ns 


9, 11 


Access Time from Column Address Strobe 


tCAC 


- 


140 


- 


165 


- 


200 


ns 


10, 11 


Output Buffer and Turn-Off Delay 


tOFF 





65 





80 





100 


ns 




Row Address Strobe Precharge Time 


tRP 


115 




125 


- 


•150 




ns 




Row Address Strobe Pulse Width 


tRAS 


250 


10,000 


300 


10,000 


300 


10,000 


ns 




Column Address Strobe Pulse Width 


«CAS 


140 


■ - 


165 


- 


2O0 


- 


ns 


10 


Row to Column Strobe Lead Time 


tRCL 


60 


110 


80 


135 


100 


150 


ns 


12 


Row Address Setup Time 


tASR 





- 





- 





- 


ns 




Row Address Hold Time 


tRAH 


60 


- 


80 


- 


100 




ns , 




Chip Select Hold Time 


tCH 


100 


- 


100 


- 


100 


- 


ns 




Transition Time (Rise and Fall) 


«T 


3.0 


50 


3.0 


50 


3.0 


50 


ns 


13 


Read Command Setup Time 


tRCS 





- 





- 





- 


ns 




Read Command Hold Time 


tRCH 





- 





- 





- 


ns 




Write Command Hold Time 


*WCH 


110 


- 


130 


- 


150 


- 


ns 




Write Command Pulse Width 


twP 


110 


- 


130 


- 


150 


- 


ns 




Column to Row Strobe Lead Time 


^CRL 


-40 


+40 


-50 


+ 50 


-50 


+ 50 


ns 




Write Command to Column Strobe Lead Time 


tCWL 


110 


- 


130 


- 


150 


- 


ns 




Data in Setup Time 


tDS 





- 





- 





- 


ns 


14 


Data in Hold Time 


tDH 


110 


- 


130 


- 


150 


- 


ns 


14 


Refresh Period 


IRFSH 




2.0 


- 


2.0 


- 


2.0 


ms 




Modify Time 


tMod 





10 





10 





10 


^is 




Data Out Hold Time 


«DOH 


10 


- 


10 


- 


10 


- 


MS 





NOTES: 
9. Assumes that tRCL ■•" *T '^ *RCL(f"a'<'- 

10. Assumes that tRCL + tj > tRCL ("laxl- 

11. Measured with a load circuit equivalent to 1 TTL load and 100 pF. 

12. Operation within the tRCL (max) limit ensures that tp/^c (max) can be met. tpcL ('"ax) is specified as a reference point only; if Ircl 
is greater than the specified tqci_ (max) limit, then access time is controlled exclusively by tcAC- 

13. V|nc (fnin) or V|n (min) and V|l (max) are reference levels for measuring timing of Input signals. Also, translstion times are measured 
between V|hc or V|n and V|l. 

14. These parameters are referenced to CAS leading edge In random write cycles and to WRITE leading edge in delayed write or read-modify- 
wrlte cycles. 

15. After the application of supply voltages or after' extended periods of operation without clocks, the device must perform a minimum of 
eight initialization cycles (any valid memory cycle containing both RAS and CAS) prior to normal operation. 
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READ CYCLE TIMING 




ADDRESSES 
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WRITE CYCLE TIMING 



] 



ADDRESSES 
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READ-MODIFYWRITE TrMING 



'RWC 



ADDRESSES 





RAS ONLY REFRESH TIMING 



ADDRESSES 
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BLOCK DIAGRAM 



^E> 



Write 
Clocks 



Address 
Clocks 




CAS 
Clocks 



Chip Select 
Input Buffer 



A3 ■ 
A2 



Address 

Buffers 

(6) 

Row and 
Column 



Oata In 
Buffer 



Row 
Decode 



Data Out 
Buffer 



Memory Array 



64 Sense Refresh Amplifiers 
Data In/Out .Gating 



' Memory Array ' 
I I 



I Dummy Cells I 



1-of- 2 

Data Bus 

Select 



Column Decoder 
(1-of-32) 



OPERATING CHARACTERISTICS 



ADDRESSING 

The MCM4096 has six address inputs (A0-A5) and 
two clock signals designated Row Address Strobe (RAS) 
and Colunnn Address Strobe (CAS). At the beginning of 
a memory cycle, the six low order address bits AO through 
A5 are strobed into the chip with RAS to select one of 
the 64 rows. The row address strobe also initiates the tim- 
ing that will enable the 64 column sense amplifiers. After 
a specified hold time, the row address is removed and the 
six high order address bits (A6-A11) are placed on the 
address pins. This address is then strobed into the chip 
with CAS. Two of the 64 column sense amplifiers are 
selected by A1 through A5. A one of two data bus select 
is accomplished by AO to complete the data selection. 
The Chip Select (C5) is latched into the port along with 
the column addresses. 



DATA OUTPUT 

In order to simplify the memory system designed and 
reduce the total package count, the MCM4027 contains 
an input data latch and a buffered output data latch. The 
state of the output latch and buffer at the end of a mem- 
ory cycle will depend on the type of memory cycle per- 
formed and whether the chip is selected or unselected for 
that memory cycle. 

A chip will be unselected during a memory cycle if: 

(1) The chip receives both RAS and CAS signals, 
but no Chip Select signal. 

(2) The chip receives a CAS signal but no RAS 
signal. With this condition, the chip will be 
unselected regardless of the state of Chip 
Select input. 

If, during a read, write, or read-modify-write cycle. 
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the chip is unselected, the output buffer will be in the 
high impedance state at the end of the memory cycle. 
The output buffer will remain in the high impedance state 
until the chip is selected for a memory cycle. 

For a chip to be selected during a memory cycle, it 
must receive the following signals: RAS, CAS, and Chip 
Select. The state of the output latch and buffer of a 
selected chip during the following type of memory cycles 
would be; 

(1) Read Cycle — On the negative edge of CAS, 
the output buffer will unconditionally go to a 
high impedance state. It will remain in this 
state until access time. At this time, the out- 
put latch and buffer will assume the logic 
state of the data read from the selected cell. 
This output state will be maintained until the 
chip receives the next CAS signal. 

(2) Write Cycle — If the WE input is switched to a 
logic before the CAS transition, the output 
latch and buffer will be switched to the state 
of the data input at the end of the access time. 
This logic state will be maintained until the 
chip receives the next CAS signal. 

(3) Read-Modify-Write — Same as read cycle. 



INPUT/OUTPUT LEVELS 

All of the inputs to the MCM4096 are TTL-compatible, 
featuring high impedance and low capacitance (5 to 7 pF). 
The three-state data output buffer is TTL-compatible and 
has sufficient current sink capability (3.2 mA) to drive 
two TTL loads. The output buffer also has a separate 
VcC pin so that it can be powered from the same supply 
as the logic being employed. 

REFRESH 

In order to maintain valid data, each of the 64 internal 
rows of the l\/ICM409,6 must be refreshed once every 2 ms. 
Any cycle in which a RAS signat occurs accomplishes a 
refresh operation. Any read, write, or read-modify-write 
cycle will refresh an entire internally selected row. How- 
ever, if a write or read-modify-write cycle is used to per- 
form a refresh cycle the chip must be deselected to pre- 
vent writing data into the selected cell. The memory can 
also be refreshed by employing only the RAS cycle. This 
refresh mode will not shorten the refresh cycle time, how- 
ever the system standby power can be reduced by approx- 
imately 30%. 

If the RAS only refresh cycles are employed for an ex- 
tended length of time, the output buffer may eventually 
lose data and assume the high impedance state. Applying 
CAS to the chip will restore activity of the output buffer. 




DATA INPUT 

Data to be written into a selected storage cell of the 
memory chip is first stored in the on-chip data latch. 
The gating of this latch is performed with a combination 
of the WE and CAS signals. The last of these signals to 
make a negative transition will strobe the data into the 
latch. If the WE input is switching to a logic in the 
beginning of a write cycle, the falling edge of CAS strobes 
the data into the latch. The data setup and hold times 
are then referenced to the negative edge of CAS. 

If a read-modify-write cycle is being performed, the 
WE input would not make its negative transistion until 
after the CAS signal was enabled. Thus, the data would 
not be strobed into the latch until the negative transistion 
of WE. The data setup and hold times would now be ref- 
erenced to the negative edge of the WE signal. The only 
other timing constraints for a write-type-cycle is that both 
the CAS and WE signals remain in the logic state for a 
sufficient time to accomplish the permanent storage of 
the data into the selected cell. 



POWER DISSIPATION 

Since the MCM4096 is a dynamic RAM, its power 
drain will be extremely small during the time the chip is 
unselected. 

The power increases when the chip is selected and 
most of this increase is encountered on the address 
strobe edge. The circuitry of the IVICM4027 is largely 
dynamic so power is not drawn during the whole time 
the strobe is active. Thus the dynamic power is a function 
of the operating frequency rather than the active duty 
cycle. 

In a memory system, the CAS signal must be supplied 
to all the memory chips to ensure that the outputs of 
the unselected chips are switched to the high impedance 
state. Those chips that do not receive a RAS signal will 
not dissipate any power on the CAS edge except for that 
required to turn off the chip outputs. Thus, in order to 
ensure minimum system power, the RAS signal should be 
decoded so that only the chips to be selected receive a 
RAS signal. If the RAS signal is decoded, ithen the chip 
select input of all the chips can be set to a logic state. 
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16,384-BIT DYNAMIC RANDOM ACCESS MEMORY 

The MCM4116A is a 16,384-bit, high-speed dynamic Random 
Access Memory designed for high-performance, low-cost applications 
in mainframe and buffer memories and peripheral storage. Organized 
as 16,384 one-bit words and fabricated using Motorola's highly 
reliable N-channel double-polysilicon technology, this device 
optimizes speed, power, and density tradeoffs. 

By muliplexing row and column address inputs, the MCM41 16A 
requires only seven address lines and permits pacl<aging in Motorola's 
standard 16-pin dual in-line packages. This paclcaging technique 
allows high system density and is compatible with widely avail- 
able automated test and insertion equipment. Complete address 
decoding is done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The data output of the MCM41 16A is controlled by the 
column address strobe and remains valid from access time until the 
column address strobe returns to the high state. This output scheme 
allows higher degrees of system design flexibility such as common 
input/output operation and two dimensional memory selection by 
decoding both row address and column address sti^obes. 

The MCM4T16A incorporates a one-transistor cell design and 
dynamic storage techniques, with each of the 128 row addresses 
requiring a refresh cycle every 2 milliseconds. 

• Flexible Timing with Read-Modify-Write, RAS-Only Refresh, 

and Page-Mode Capability 

• Industry Standard 16-Pin Package 

• 16,384 X 1 Organization 

• ±10% Tolerance on All Power Supplies 

• All Inputs are Fully TTL Compatible 

• Three-State Fully TTL-Compatible Output 

• Common I/O Capability When Using "Early Write" Mode 

• On-Chip Latches for Addresses and Data In 

• Low Power Dissipation - 462 mW Active, 20 mW Standby (Max) 

• Fast Access Time Options: 150 ns- MCM41 16AL-15, AC-15 

200 ns - MCM4 1 1 6A L-20, AC-20 
250 ns- MCM4116AL-25,AC-25 
300 ns - MCM4 1 1 6A L-30, AC-30 

• Easy Upgrade from 16-Pin 4K RAMs 

• Pin Compatible with 21 17, 21 16, 6616, juPD416, and 41 16 



ABSOLUTE MAXIMUM RATINGS (See Note 11 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vbb 


Vin.Vout 


-0.5 to -^ 20 


Vdc 


Operating Temperature Range 


Ta 


to ■^70 


°C 


Storage Temperature Range 


Tstg 


-65 to -1-150 


°C 


Power Dissipation 


Pd 


1.0 


W 


Data Out Current 


'out 


50 


mA 


NOTE 1; Permanent device damage may occur if ABSOLUTE MAXIMUM RAT- 
INGS are exceeded. Functional operation should be restricted to RECOM- 
MENDED OPERATING CONDITIONS. Exposure to higher than recom- 
mended voltages for extended periods of time could affect device reliability. 



MCM4116A 



MOS 

(N-CHANNEL) 

16,384-BIT DYNAMIC 

RANDOM ACCESS 

MEMORY 






\ 


1 D 

L SUFFIX 


..i^fWW 


CERAMIC PACKAGE 


CASE 690 


lU ^ 




C SUFFIX 




FRIT-SEAL PACKAGE 




CASE 620 





PIN ASSIGNMENT 




Vbb 


1 1 


„ >^ 


1 16 


vss 


' D|n 


2 [ 




1 15 


CAS 


WRlTE 


3 [ 




1 I"* 


Dout 


RAS 


4 [ 




1 13 


AS 


AG 


5 [ 




I 12 


A3 


A2 


6 ( 




1 1 1 


A4 


A1 


7 1 




1 10 


A5 


Vdd 


8 ( 




1 9 


Vqc 




PIN NAMES 




A0-A6 


Address Inputs 




CAS 


Column Address Strobe \ 


Djn 


Data In 




Dout 


Data Out 




RAS 


Row Address Strobe j 


WRITE 


Read/Write Input 




Vbb 


Power (-5 V) 




vcc 


Power (+5 V) 




Vdd 


Power (■H2 V) 




vss 


Ground 





This device contains circuitry to protect the 
inputs against damage due tb high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature ran§e unless otherwise noted.) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


Vdd 
vcc 
vss 
Vbb 


10.8 

4.5 



-4.5 


12.0 

5.0 



-5.0 


13.2 

5.5 



-5.5 


Vdc 
Vdc 
Vdc 
Vdc 


1 
1,2 


Logic 1 Voltage, RAS, CAS, WRITE 


VjHC 


2.7 


- 


7.0 


Vdc 




Logic 1 Voltage, all inputs except RAS, CAS, WRITE 


V|H 


2.4 


- 


7.0 


Vdc 




Logic Voltage, all inputs 


V|L 


-1.0 


- 


0.8 


Vdc 





DC CHARACTERISTICS (Vdd = 12V ilO%,Vcc - 5.0 V i10%, Vbb ■ -5.0 V -10%, Vgs = V, Ta -Oto 70°C.I 



NOTES: 



All voltagei referenced to Vgg. ^ qq must be applied before and removed after other supply voltages. 

Output voltage will swing from Vgs '° ^CC ""der open circuit conditions. For purposes of maintaining date 

may be reduced to Vgs wittiout affecting refresh operations. Voh'^"'"' specification is not guaranteed in this n 

Several cycles are required after power up before proper device operation is achieved. Any 8 cycles which perfoi 

Current is proportional to cycle rate; maximum current is measured at the fastest cycle rate. 

Ice depends upon output loading. The Vq^ supply is connected to the output buffer only. 

Output is disabled (open circuit) and RAS and CAS are both at a logic 1. 

V=S Vo^, *.+5,5 V. 1^^ 

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C ^ -rr^ 



in power do 
ode. 
m refresh are 




Characteristic 


Symbol 


Min 


Max 


Units 


Notes 


Average Vqo Power Supply Current 


Iddi 


- 


35 


mA 


4 


Vcc Power Supply Current 


Ice 


- 


- 


mA 


5 


Average Vgg Power Supply Current 


IbB1,3 


- 


200 


wA 




Standby Vqq Power Supply Current 


IbB2 


- 


100 


A^A 




Standby Vqd Power Supply Current 


'DD2 


- 


1.5 


mA 


6 


Average Vqq Power Supply Current during 
"RAS only" cycles 


IdD3 


" 


27 


mA 


4 


Input Leakage Current (any input) 


l|(L) 


- 


10 


mA 




Output Leakage Current 


iqil) 


- 


10 


mA 


6,7 


Output Logic 1 Voltage @ Igu, - -5 mA 


Vqh 


24 


- 


Vdc 


2 


Output Logic Voltage (s> Iquj " ^ 2 mA 


Vol 


- 


0.4 


Vdc 





wn mode, Vcc 
adoc]uate. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 
(Read, Write, and Read-Modify-Write Cycles) 

RECOMMENDED AC OPERATING CONDITIONS 

(VpD = 12 V ± 10%, Vcc = 5.0 V 1 10%, Vbb " -5-0 V 1 10%, Vss = V, Ta = to 70°C.) 



9,14) 



1 



Parameter 


Symbol 


MCM4116A-15 


MCM4116A-20 


MCM4116A-25 


MCM4116A-30 


Units 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


375 


- 


375 


- 


410 


- 


480 


- 


ns 




Read Write Cycle Time 


tRWC 


375 


- 


375 


- 


515 


- 


660 


- 


ns 




Access Time from Row Address Strobe 


tRAC 


- 


150 


- 


200 


- 


250 


- 


300 


ns 


10,12 


Access Time from Column Address Strobe 


tCAC 


- 


90 


- 


135 


- 


165 


- 


200 


ns 


11,12 


Output Buffer and Turn-off Delay 


tOFF 





50 





50 





60 





60 


ns 


17 


Row Address Strobe Precharge Time 


tRP 


100. 


- 


120 


- 


150 


- 


180 


- 


ns 




Row Address Strobe Pulse Width 


tRAS 


150 


10,000 


200 


10,000 


250 


10,000 


300 


10,000 


ns 




Column Address Strobe Pulse Width 


«CAS 


90 


10,000 


135 


10,000 


165 


10,000 


200 


10,000 


ns 




Row to Column Strobe Lead Time 


tRCD 


20 


60 


25 


65 


35 


85 


60 


100 


ns 


13 


Row Address Setup Time 


«ASR 





- 





- 





- 





- 


ns 




Row Address Hold Time 


tRAH 


20 


- 


25 


- 


35 


- 


60 


- 


ns 




Column Address Setup Time 


tASC 


-10 


- 


-10 


- 


-10 


- 


-10 


- 


ns 




Column Address Hold Time 


^CAH 


45 


- 


55 


- 


75 


- 


100 


- 


ns 




Column Address Hold Time 
Referenced to RAS 


«AR 


105 


- 


120 


- 


160 


- 


200 


- 


ns 




Transition Time (Rise and Fall) 


tT 


3.0 


35 


3.0 


50 


3.0 


50 


3.0 


50 


ns 


14 


Read Command Setup Time 


IRCS 





- 





- 





■ - , 





- 


ns 




Read Command Hold Time 


tRCH 





- 





- 





- 





- 


ns 




Write Command Hold Time 


tWCH 


45 


- 


55 


- 


75 


- 


100 


- 


ns 




Write Command Hold Time 
Referenced to RAS 


«WCR 


105 


- 


120 


- 


160 


- 


200 


~ 


ns 




Write Command Pulse Width 


tWP 


45 


- 


55 


- 


75 


- 


100 


- 


ns 




Write Command to Row Strobe Lead Time 


«RWL 


60 




80 


- 


100 


- 


180 


- 


ns 




Write Command to Column Strobe 
Lead Time 


«CWL 


60 


- 


80 


- 


100 


- 


180 


~ 


ns 




Data in Setup Time 


tDS 





- 





- 










- 


ns 


15 


Data in Hold Time 


IDH 


45 


- 


55 


- 


75 


- 


100 


- 


ns 


15 


Data in Hold Time Referenced to RAS 


IDHR 


105 


- 


120 


- 


160 


- 


200 


- 


ns 




Column to Row Strobe Precharge Time 


tCRP 


-20 


- 


-20 


- 


-20 


- 


-20 


- 


ns 




RAS Hold Time 


«RSH 


100 


- 


135 


- 


165 


- 


200 


- 


ns 




Refresh Period 


«RFSH 


- 


2.0 


- 


2,0 


- 


2.0 


- 


2.0 


ms 




WRITE Command Setup Time 


twcs 


-20 


- 


-20 


- 


-20 


- 


-20 


- 


ns 




CAS to WRITE Delay 


<CWD 


70 


- 


95 


- 


125 


- 


180 


- 


ns 


16 


RAS to WRITE Delay 


tRWD 


120 


- 


160 


- 


210 


- 


280 


- 


ns 


16 


CAS Precharge Time (Page mode cycle only) 


tCP 


60 


- 


80 


- 


100 


- 


100 


- 


ns 




Page Mode Cycle Time 


tpc 


170 


- 


225 


- 


275 


- 


325 


- 


ns 




CAS Hold Time 


tCSH 


150 


- 


200 


- 


250 


- 


300 


■ - 


ns 





Parameter 


Symbol 


Typ 


Max 


Units 


Notes 


Input Capacitance (A0-A5), Djn 


C|1 
C|2 
Co 


4.0 
8.0 
5.0 


5.0 
10 
7.0 


pF 
pF 
pF 


9 

9 

7,9 


Input Capacitance RAS, CAS, WRITE 
Output Capacitance (Dout' 



NOTES: (continued) 
9. AC measurements assume t-[- = 5.0 ns. 

10. Assumes that tRCD ■*" <T ^ 'RCD (fnax). 

1 1. Assumes that tRCp + ty > tpcD (max). 

12. Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 

13. Operation within the tRco (max) limit ensures that tR/\c (max) can be met. tRCQ (max) is specified as a reference point only; if tRco 
is greater than the specified tpco (max) limit, then access time is controlled exclusively by tQAC- 

1^- V|HC (Tiin) or V|h (min) and V|L (max) are reference levels for measuring timing of input signals. Also, transistion times are measured 
between V|HC o'' V|H a"'^ ^iL. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify- 
write cycles. 

16. t\/\/cs, tcwD and tRvvo are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only: If 
^WCS ^ *WCS (tiin), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the 
entire cycle; If tQvVD ^ ^CWD (tii" ) and tR\^D > ^H\ND (min), the cycle is a read-write cycle and the data out wiM contain data read from 
the selected cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate. 

17. Assumes that tcRp > 50 ns. 
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MCM4116A 



READ CYCLE TIMING 



ADDRESSES 



^: 



tAR 



1 



'Q. 



Row 
Address 



^ASC^ 



•'RSH - 
- tCAS 



Column 
Address 



^CAC 



A ^\ 



tj' ^ 



'RP — 
- tCRP- 



C Valid 

Data 




WRITE CYCLE TIMING 



ADbRESSeS 



VlL- 



Din 



V|HCT7 



VlL- 



^: 




^O. 




Column 
Address 



tWCS 



cs I I 

-H |«-twcH-» 



^CWL- 



-! \ tRvVL- 



•J U^DS |«-*DH- 



Valid '• 

Data 



'RP 

'^CRP 



\ 



7 V 



'OH- 
VOL- 
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MCM4116A 



READ-WRITE/READ-MODIFY-WRITE CYCLE 



I 



V|L- \ 



'IHC- 
V|L- 



. 'rwc . 

'RAS • 



^v::^. 



ADDRESSES 



V|HC- 



'OH- 



Row 
Address 



•rsh 



<CAS 



♦^'CAH» 



Column 
Address 




K 



•'CAC - 
■ Hi Z 



< 



A ^v. 



n' V 



■^CWL- 
- 'RWL- 



tRP 

•-'CRP-I 






Valid 
Data 



«DS>l-«J k ■ 



Valid 
Data 




RAS ONLY REFRESH TIMING 



Note: CAS = V|hc. WRITE = Don't Care 



'IHC- 
V|L- 



ADDRESSES 



^. 



/ 



VOH- 
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IV1CM4116A 



PAGE MODE READ CYCLE 



CAS ''IHC 



'^J l^\ ^% ^' 



AH -**j-'CAH 
[—^ASC 



r ^feMM^^M^3^)taJ^^^^ 



■* <CAC- 

'RAC 

Hi Z 



m 



tRCH-H 



u 



I h-'cA 

•-H [— 'OFF — I h- 

<>' — o 



,r^ 



CBP 




---| [-*-'RCH 



PAGE MODE WRITE CYCLE 



IHC A" ' 
II K 



CAS V|HC 



'RCD— +— tCAS H HCP- h" ' 

" ill . ^v 



-<RSH- 
'CAS — 



\ -.^ 



h-'CRF 




V 
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MCM4116A BIT ADDRESS MAP 



Row Address A6 A5 A4 A3 A2 A1 AO 
Column Address A6 A5 A4 A3 A2 A1 AO 



= potential well filled 
with electrons 



o o b o S o o 

o o o o o o o 

5 o o o S o o 

o *- CM n "» in CD 

O *- O *- O r- O 

O O •-'-•- C3 •- 

o o o 6 — »- •- 

o o o o o o o 

o o o o o o o 

o o o o o o o 

. o o o o o o o 



•- o 

— o 

<- o 

o *- 

o o 

d) o 

o o 



D 



1 = potential well filled 
with electrons 



rin o 

n 



Column Addresses 
Hex Dec A6 A5 A4 A3 A2 A1 AO 



76 118 1 11 

77 119 1 1 1 



10 24 

11 25 



1C 20 



IB 19 
18 16 



OE 14 



OD 13 



11 
1 1 1 



1 
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MOTOROLA 



MCM4516 



Product Preview 



16,384-BIT DYNAMIC RAM 

The MCM4516 is a 16,384-bit, high-speed, dynamic Random-Access 
Memory. Organized as 16,384 one-bit words and fabricated using HIVIOS 
high-performance, N-channel, silicon-gate technology. This new breed of 
5-volt only dynamic RAM combines high performance with low cost and 
improved reliability. 

By multiplexing row- and column-address inputs, the MCM4516 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM4516 incorporates a one-transistor cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, refresh 
control function available on pin 1 provides automatic and self-refresh 
modes. 

• Organized as 16,384 Words of 1 Bit 

• Single +b Volt Operation 

• Fast 120 ns Operation 

• Low Power Dissipation: 

200 mW Maximum (Active) 
20 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Output Capability 

• 64K Compatible 128-Cycle, 2 ms Refresh 

• Control on Pin 1 for Automatic and Self Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output Providing Latched or Unlatched Data 

• Upward Pin Compatibility from the 16K RAM (MCM41 16) 

to the 64K RAM (MCM6664) 



OUTPUT BUFFER TRUTH TABLE 


Internal 
Early Write 


CAS 


Refresh Control (CAS Internal) 


Output Buffer 


H 


X 


X (X) 


Hi-Z 


X 


H 


X (X) 


Hi-Z 


L 


L 


L (H) 


Maintains Previous 
Data 


L 


L 


H (L) 


Active 



MOS 



(NCHANNEL, SILICON-GATEI 

16,384-BIT 
DYNAMIC RAM 




LSUFFIX 

CERAMIC PACKAGE 
CASE 690 




C SUFFIX 

FRIT-SEAL 

CERAMIC PACKAGE 

CASE 620 



PIN ASSIGNMENT 



REFRESH 


1 I 


D 


2 [ 


w 


3 [ 


RAS 


4 [ 


AO 


5 [ 


A2 


6( 


A1 


7 1 


VrC 


Bl 



116 
h5 
I 14 
I 13 
I 12 

111 
I 10 

I 9 



vss 

CAS 



A4 
A5 
N/C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



This Is advance Information and specifications are subject to change without notice. 
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MCIV14516 



PIN ASSIGNMENT COMPARISON 




RA§ 
AO 



Vdd 



MCM4116 



Vbb 1 ( 

D 



4 

5 [ 

6 ( 

7 ( 

8 I 



|16 


vss 


REFRESH 


|15 


CAS 


D 


1 14 


Q 


W 


|13 


A6 


ra5 


I 12 


A3 


AO 


Il1 


A4 


A2 


110 


A5 


A1 


1 9 


Vcc 


Vdd 



lie 

I 15 
1 14 
] 13 
I 12 
111 

! 10 
I 9 



Vss 
CAS 



REFRESH 1 



RAS 
AO 



4 [ 

5 ( 

6 [ 
■' I 
B I 



I 16 
I 15 
I 14 
1 13 
I 12 

111 
I 10 
I ^ 



Vss 

CAS 



A4 
A5 



PIIM NUMBER 

1 
8 
9 


PINVARIA 
MCM4116 

Vbb (-5V) 
Vdd (+12 V) 

Vcc (+5 V) 


TIONS 
MCM4516 


MCM6664 


REFRESH 

Vcc 

N/C 


REFRESH 

Vcc (+5 V) 

A7 



ON-CHIP REFRESH FEATURES/BENEFITS 

Reduce System Refresh Controller Design Problem 
Reciuce System Parts Count 

Reduce System Noise Increasing System Reliability 
Reduce System Power During Refresh 



READ CYCLE TIMING 



*ASR 



V|H 
ADDRESSES 

V|L- 



X 



'\M 



tRAH 



*ASC 



^ 7^^^^^. m ^^^^^^^^^K)ooa)(X)(mm : 



*RCS 



v„_VvvvVvOw 



*RSH- 
*CAS 



tCAH 



^ too ^ 



:a' 



RP 
CRP 



-tCAC- 



<RAC - 
— Hl-Z 



tRCH 



/ Valid Data V 



'f m6(m 



tOFF 



Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liability arising 
out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others. 
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WRITE CYCLE TIMING 



V|HC- 



VlL- 



V|HC- 



\ 



tASR 



V|H- 



ADDRESSES 



V|L-i 



«RAS- 



«AR 



^Q. 



*RAH 



V|HC 



: mYvm : 



tASC 



EE)fc3®E=KSZEESESEEE)( 



twcs 

-twp - 



/ '\ 



tCSH 



tRSH 



tCAS 



7 



•«RP 



\ 




^ H 



«WCR 



k- 



tRWL 



«CWL 
tWCH 



: Myyyyyxyxyxmyyy> 



<DHR 



1 



: ^yyyyyyyyyxyxyyy> 



VOH- 
VOL- 



READ-WRITE/READ-MODIFY-WRITE CYCLE TIMING 



V|HC-" 



Vi 



X 



V|HC- 



ADDRESSES 



<RWC- 
*RAS ■ 



'Q. 



V|HC- 



tRCS- 



;: xxyyyyx^ 



VOH- 



V|H- 
V|L- 



tRVVD 



/ 'V 



.0' 



:;;;i^^ti:r:^ ^i:ni:r ^ 300(xyyyyx^ 



tCWD 



*CAC 
Hl-Z- 



tRAC 



<=. 



tCWL 
- tRWL 



■^ 



^^^^ 



<yyyyyxyyyyyyyyymyxyy) ir^^^^j Q(yyyyy)0(yy 



tps 



-tOFF 



> 



■*DH 
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MCM4516 



SELF REFRESH MODE (Battery Backup) 

(CAS', Addresses, Data-in, and Write are Don't Care) 



fflE7^ 



tRFD 



■V 



\ 




1^. 



■<FBP 



■V 



/ 



-«FBR 



AUTO MATIC PULSE REFRES H CYC LE 

(CAST, Addresses, Data-in, and Write are Don't Care) 



^2S7^ 



tRFD 



tRC + tRP 



tPRD 



1^. 



^CAS controls the output data. If CAS remains low the previous output will remain valid, 
highinnpedance state. 

RAS-ONLY REFRESH CYCLE 

(Data-in and Write are Don't Care. CAS is HIGHF 



.OUT 



\ 



tFSR 



(Vhen CAS is broughti high, the output will assume a 



tRC+ tRP 



r^\i 



y — '\ 



•tRAH ■ 



■tASR 



■tRP 



— — ^^mx^: — : ) <xm^(xxxxx)(X)(xxx)()^ 
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MOTOROLA 



4096-BIT DYNAMIC RANDOM ACCESS MEMORY 

The MCM6604A is a 4096-bit, high-speed, dynamic Random 
Access Memory designed for high-performance, low-cost applications 
in mainframe and buffer memories and peripheral storage. Organized 
as 4096 one-bit words and fabricated using Motorola's highly reliable 
N-channel silicon gate technology, this device optimizes speed, 
power, and density tradeoffs. 

By multiplexing row and column address inputs, the MCM6604A 
requires only six address lines and permits packaging in Motorola's 
standard 16-pin dual in-line packages. Complete address decoding 
is done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The MCM6604A incorporates a one-transistor cell 
design and dynamic storage techniques, with each of the 64-row 
addresses requiring a refresh cycle every 2.0 milliseconds. 

• Organized as 4096 Words of 1 Bit 

• Maximum Access Time = 250 ns - MCM6604AL2, C2 

300 ns - MCM6604AL4, C4 
350 ns - MCM6604AL, C 

• Minimum Read and Write Cycle Time = 

375 ns - MCM6604AL2, C2 
425 ns - MCM6604AL4, C4 
500 ns - MCM6604AL, C 

• Low Power Dissipation 

500 mW Typical (Active) 
18 mW Typical (Standby) 

• 3-State Output 

• On-Chip Latches for Address, Chip Select, and Data In 

• Power Supply Pins on Package Corners for Optimum Layout 

• Standard 16-Pin Package 

• Compatible with the Popular 2104/MK4096/4096/4027/MK4027 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 


Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vga* 


Vin. Vou, 


-0.3 to -H20 


Vdc 


Operating Temperature Range 


Ta 


0to-H70 


°C 


Storage Temperature Range 


"■"stg 


-65 to +150 


°C 


Output Current (Short Circuit) 


'out 


50 


mAdc 


MVss-Vdd^'I.SV) 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. Vge must be 
applied prior to Vqc and V/qd- VgB must also be the last power supply 
switched off. 




MOS 

(N-CHANNEL, SILICON-GATE) 

4096-BIT DYNAMIC 

RANDOM ACCESS 

MEMORY 



16 II 11 


^ 


1 


L SUFFIX 




CERAMIC PACKAGE 




CASE 690 


,!fl 


P 


1 


C SUFFIX 




FRIT SEAL 




CERAMIC PACKAGE 




CASE 620 



PIN ASSIGNMENT 



^BB ' I 

Din ■ 2 I 

WE 3 ( 

RAS- 4 ( 

AO 5 [ 

A2 6 I 

A1 7 ( 

VdD 8 ( 



I 16 Vss 

I 15 CAS 

I 1« Dout 

I 13 CS 

I 12 A3 

I 11 A4 

I 10 AS 

I 9 VCC 



This device contains circuitry to protect the 
inputs against dannage due to high static volt- 
ages or electric fields; however. It Is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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MCM6604A 



DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted. 



RECOMMENDED OPERATING CONDITIONS (Referenced to Vgs = Ground) 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Suppry Voltage 


VOD 

vcc 
Vbb 


11.4 
4.5 
-4.5 


12.0 
5.0 
-5.0 


12.6 
5.5 
-5.5 


Vdc 
Vdc 
Vdc 


Input High Voltage An, CS, Djn 

RAS.CAS.WE 


VlH 


2.4 
2.7 


~ 


5.0 
5.0 


Vdc 


Input Low Voltage All Inputs 


V|L 


-1.0 


- 


0.8 


Vdc 




DC CHARACTERISTICS (Vpo = 12 V ±5%, Vcc = 5.0 V ± 10%, Vbb = -50 V 1 10%, Vss = O V, Ta = O to 70°C) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current, Any Input 
(Vj„ = to 7.0 V) 


■in 


- 


- 


10 


mA 


Output High Voltage 
do = -5.0 mA) 


VOH 


2.4 


- 


- 


Vdc 


Output Low Voltage 
do = 2.0 mA) 


Vol 


- 


- 


0.4 


Vdc 


Output Leakage Current 

(Output Disabled by CS Input) 


'lo 


- 


- 


10 


mA 


Average Supply Current, Active Mode 
(Tcyc(W) = minJ 


'dda 

"CCA 

'bba 


- 


38 
20 


50 
100 
75 


mA 
mA 

mA 


Supply Current, Standby Mode 


'dds 
'ccs 

'BBS 


- 


1.3 


2.0 
10 
75 


mA 

mA 
mA 



EFFECTIVE CAPACITANCE (Full operating voltage and temperature range, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance A0-A5 

RAS, CAS, D|n;WE,CS 


Cin(EFF) 


10 
7.0 


pF 


Output Capacitance 


Cout(EFF) 


8.0 


■pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Read, Write, and Read-Modify-Write Cycles) 



RECOMMENDED AC OPERATING C0NDITI0NS(Vdd = 12 V ±5%, Vcc = 50 V 


±10%, V 


3B = -5.0 V ± 10%, Ta = to 70°C) 


Parameter 


Symbol 


MCM6604AL,C 


MCM6604AL2,C2 


MCM6604AL4, C4 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


500 


- 


375 




425 


- 


ns 


Row Address Strobe Pulse Width 


tRAS 


350 


10,000 


250 


10,000 


300 


10,000 


ns 


Row Address Strobe Hold Time 


tRSH 


200 


- 


140 


- 


170 




ns 


Row Address Strobe Precharge Time 


tRP 


150 




125 


- 


125 




ns 


Row to Column Strobe Lead Time (Note 1) 


«RCL 


110 


150 


70 


1.10, 


90 


130 


ns 


Column Address Strobe Pulse Width 


«CAS 


200 


10,000 


140 


10,000 


170 


10,000 


ns 


Column to Row Strobe Lead Time 


tCRL 


-50 


+50 


-40 


+40 


-50 


+50 


ns 


Address Setup Time 


tAS 





- 





- 





- 


ns 


Address Hold Time 


tAH 


100 


- 


60 


- 


80 


- 


ns 


RAS Address Release Time 


tAR 


250 


- 


170 


- 


210 


- 


ns 


Read Command Setup Time 


tRCS 





- 





- 





- 


ns 


Read Command Hold Time 


tRCH 


100 


- 


60 


- 


80 


- 


ns 


Write Command to Column Strobe Lead Time 


tCWL 


200 


- 


140 


- 


170 


- 


ns 


Write Command Hold Time (Note 2) 


tWCH 


150 


- 


110 


- 


130 


- 


ns 


Write Command Pulse Width 


twp 


200 


~ 


140 


- 


170 


- 


ns 


Data In Setup Time 


tDS 










- 





- 


ns 


Data In Hold Time 


tDH 


150 


- 


110 


- 


130 


- 


ns 


Refresh Period 


tREF 


- 


2.0 


- 


2.0 


- 


2.0 


ms 



1 ■ " 'RCL '5 greater than the maximum recommended value shown in this table, 
tcyc 3"*^ *RAC "^i" increase by the amount that tRCL exceeds the value shown. 

2. The Write Command Hold Time is important only when normal random write cycles are 
being performed. During a read-write or a read-modify-write cycle, the limiting parameter 
is the Write Command Pulse Width. 
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MCM6604A 



AC CHARACTERISTICS (tj = tr = tf = 10 ns, Load = 1 MC74H00 Series TTL Gate, Cl(efF) = 50 pF) 



Characteristic 


Symbol 


MCM6604AL,C 


MCM6604AL2,C2 


MCM6604AL4, C4 


Unit 


tVlax 


Max 


Max 


Access Time from Rom Address Strobe 

{110 ns < tRCL + *T < 150 ns for MCIVI6604AL, C> 
( 70 ns < tRCL + tj < 110 ns for MCI\/I6604AL2, C2) 
( 90 ns < tRCL + tT < 130 ns for MCM6604AL4, C4) 


tRAC 


350 


250 


300 


ns 


Access Time from Column Address Strobe 


«CAC 


200 


140 


170 


ns 


Output Buffer Turn-Off Delay 


toff 


100 


65 


85 


ns 




READ CYCLE TIMING 



Data 
Out 



h; 



— tAH— ^AS 



^, i 





■' « tQD ► > Vll 




Data Stable from Previous 
'Cycle (or Disabled) 



— y^ Open — / 




^. Don. car. 
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Data 
Out 



WRITE CYCLE TIMING 



\ 




\ r-—f 






jl\. ,Rp ^ 




Data Stable from Previous 
' Cycle (or Disabled) 



1-^ 




V|H 




Output Follows 
Data Input 



^^=Dor,tCare 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Read-Modify -Write Cycle) 



RECOMMENDED AC OPERATING CONDITIONS(Vdd = 12 V ±5%, Vcc = 5.0 V 
Note: Parameters not listed are the same as for a Road or Write Cycle. 


±10%, V 


BB = -5.0 V ±10%, Ta = to 70°C) 


Parameter 


Symbol 


MCM6604AL.C 


MCM6604AL2, C2 


MCM6604AL4, C4 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Read-Modify-Write Cycle Time 


tRWC 


700 


- 


515 


- 


595 


- 


ns 


Row Address Strobe Pulse Width 


tRWRAS 


550 


10,000 


390 


10,000 


470 


10,000 


ns 


Column Address Strobe Pulse Width 


tRWCAS 


400 


10,000 


280 


10,000 


340 


10,000 


ns 


RAS Hold Time 


tRWL 


200 


- 


140 


- 


170 


- 


ns 


IWodify Time 


tMOD 





10,000 





10,000 





10,000 


ns 



READ - MODIFY - WRITE TIMING 



Data 
Out 



X 



\ 







I 



Data Stable from Previou: 
' Cycle (or Disabled) 



f''°'\ 



W^^ = Oon-t Care 








V|H 
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RAS ONLY REFRESH TIMING 






L 




tR 








V 


~- V|H 




„ 












/ 




RAS 


^._ . 


t" \ 










► 


tAS - 


. . 








• 


'"'"•^^ 


Row Address /^^60^66^/X%%!^^^ 




^ 


Vol 


O Ml ' 




en 








V///A- 


^ Don't Care 


Vol 



BLOCK DIAGRAM 



A5 ■ 
A4 ■ 



'X> 



Write 
Clocks 



RAS Clocks 



Address 
Clocks 




CAS 
Clocks 



Chip Select 
Input Buffer 



Address 

Buffers 

(6) 

Row and 
Column 



Data Ir 
Buffer 



Row 
Decode 



Data Out 
Suffer 



Dummy Cells 



Memory Array 



64 Sense Refresh Amplifn 
Data In/Out Gating 



' Memory Array I 



I Dummy Cells I 



Column Decoder 
(1-of-32) 



1 of- 2 

Data Bus 

Select 
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OPERATING CHARACTERISTICS 



DATA OUTPUT 

In order to simplify the memory system design and 
reduce the total package count, the IV1CIVI6604A contains 
an input data latch and a buffered output data latch. 
The state of the output latch and buffer at the end of a 
memory cycle will depend on the type of memory cycle 
performed and whether the chip is selected or unselected 
for that memory cycle. 

A chip will be unselected during a memory cycle if: 

(1) The chip receives both RAS and CAS signals, 
but no Chip Select signal. 

(2) The chip receives a CAS signal but no RAS 
signal. With this condition, the chip will be 
unselected regardless of the state of Chip 
Select input. 

If, during a read, write, or read-modify-write cycle, 
the chip is unselected, the output buffer will be in the 
high impedance state at the end of the memory cycle. The 
output buffer will remain in the high impedance state 
until the chip is selected for a memory cycle. 

For a chip to be selected during a memory cycle, it 
must receive the following signals: RAS, CAS, and Chip 
Select. The state of the output latch and buffer of a 
selected chip during the following type of memory cycles 
would be: 

(1) Read Cycle — On the negative edge of CAS, 
the output buffer will unconditionally go to a 
high impedance state. It will remain in this 
state until access time. At this time, the output 
latch and buffer will assume the logic state 
of the data read from the selected cell. This 
output state will be maintained until the chip 
receives the next CAS signal. 

(2) Write Cycle - If the WE input is switched 
to a logic before the CAS transition, the 
output latch and buffer will be switched to 
the state of the data input at the end of the 
access time. This logic state will be maintained 
until the chip receives the next CAS signal. 

(3) Read-Modify-Write — Same as a read cycle. 

DATA INPUT 

Data to be written into a selected storage cell of the 
memory chip is first stored in the on-chip data latch. The 
gating of this latch is performed with a combination of the 
WE and CAS signals. The last of these signals to make a 
negative transition will strobe the data into the latch. If 
the WE input is switched to a logi c a t the beginning of 
a write cycle, the falling edge of CAS strobes the data 
into the latch. The data setup and hold times are then 
referenced to the negative edge of CAS. 

[f a read-modify-write cycle Is being performed, the 

WE input would not make its negative transistion until 
after the CAS signal was enabled. Thus, the data would 
not be strobed into the latch until the negative transition 



of WE. The data setup and hold ti mes w ould now be ref- 
erenced to the negative edge of the WE signal. The only 
oth er tim ing c onst raints for a write-type cycle is that both 
the CAS and WE signals remain in the logic state for a 
sufficient time to accomplish the permanent storage of 
the data into the selected cell. 



INPUT/OUTPUT LEVELS 

All of the i nputs to th e I\/ICI\/I6604A are TTL com- 
patible, except RAS, CAS, and WE. The latter control 
inputs require a slightly higher input voltage, V|H = 2.7 V 
minimum, which can be met with memory address buffers 
such as the 1VIC3459. 

The inputs feature high impedance and low capacitance 
« 10 pF) characteristics which will minimize the driver 
requirements in a memory system. The three-state data 
output buffer is TTL compatible and has sufficient current 
sink capability (2 mA) to drive one high-speed TTL load. 
The output buffer also has a separate V^C Pin so that it 
can be powered from the same supply as the logic being 
employed. 



REFRESH 

In order to ensure or maintain valid data, each of the 
64 internal rows of the l\/ICM6604A must be refreshed 
once every 2 ms. Any read, write, or read-modify-write 
cycle will refresh an entire internally selected row. How- 
ever, if a write or read-modify-write cycle is used to 
perform a refresh cycle, the chip must be deselected. 

The IVICM6604A can also be refreshed by employing 
only the RAS cycle. This refresh mode will not shorten 
the r efresh cycle time; the minimum switching time for 
RAS still holds. However, the system standby power can 
be reduced by approximately 30%. It should also be noted 
that, regardless of the type of refresh cycle employed, all 
of the minimum and maximum timing restrictions includ- 
ing address setup and hold times must be observed. 



TIMING CONSIDERATIONS 

The timing of RAS and CAS as well as their timing re- 
lationships must be understood by the designer in orde r to 
obta in maximum performance in a system. The RAS and 
CAS clocks have rriinimum and maximum pulse widths, 
tRAS (tRWRAS) and tcAS (tRWCAS). respectively. These 
clock limits must not be violated to ensure proper device 
operation and dat a int egrity. Once a cycle has been ini- 
tiated by driving RAS and/or CAS low, it must not be 
aborted prior to fulfilling the minimum clock signal pulse 
width(s). Also, a new cycle cannot be initiated until the 
minimum precharge time, tRp, has been met. 

The read access time (tACC' 's a f uncti on of the row to 
column strobe lead time (Ircl'' the CAS transistion from 
high to low (tf), and the access time from column address 
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(2) 



strobe (tcAC) 3* noted in the following equation: 

tACC = tRCL + tf + tcAC (1) 

If the tRCL + tf ^'"16 's less than or equal to the speci- 
fied tRCL maximum limit, then the device access time 
becomes: 

tACC = tRAC (access time from the leading 
edge of RAS) 

Note from the ac electrical characteristics that tRAC 
is specified for a given timing skew of tRCL; for the 
l\/ICM6604AL, the tRAC is 350 ns maximum for 110 ns < 
^RCL + tf < 150 ns. The 40 ns variation in the falling edge 
of CAS, for a given tRAC maximum, is gi ven t o allow for 
system timing skew in the generation of CAS. This will 
en sure minimum system access time since the timing skew 
of CAS has been accounted for at the device. 

The gating of chip select (CS) is also designed to mini- 
mize system access time. Note from the timing diagrams 



that CS does not have to be valid until the leading edge of 
CAS. Since the memory device does not have to be selected 
at the start of a memory cycle, the system decode time 
for CS does not enter into th e syst em access time. 

The minimum overlap of RAS and CAS during a mem- 
ory cycle is defined by tRSH- A minimum overlap is re- 
quired to keep the write control logic on for a sufficient 
time to ensure adequate charge or discharge of the selected 
storage capacitor during a write cycle. 

The termination of the RAS and CAS down time is de- 
fined by tcRL- This parameter defines the maximum lead 
(-) or lag (-I-) time that the trailing edge of CAS can have 
with respect to the trailing edge of RAS. Note that for a 
mem ory s ystem requiring minimum cycle time, CAS may 
lead RAS by the specified amount, although CAS cannot 
lag RAS. This restriction must be placed on tcRL,_for 
minimu m cy cle time since tRSH would be violated; CAS 
can lag RAS for the specified maximum time provided the 
minimum tRSH time is not violated. 



Circuit diagrams utili2ing Motorola products are included as a means 


is believed to be entirely reliable. However, no res^or 


sibility is 


of illustrating typical semiconductor applications; consequently, 


assumed for inaccuracies. Furthermore, such informatior 


does not 


complete information sufficient for construction purposes is not 


■ convey to the purchaser of the semiconductor devices des 


cribed any 


necessarily given. The information has been carefully checked and 


license under the patent rights of fvlotorola Inc. or others. 
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vdd 

4^- 



Vdd 

J_ 



A3 

cin 



Solid tines denote 
component side 
of PC board. 



K//////////^ Vss 



FIGURE 1 - Vdd and Vss LAYOUT FOR TWO-SIDED PC BOARD 
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MCM6605A 



4096-BIT DYNAMIC RANDOM ACCESS MEMORY 

TheMCM6605Aisa 4096-bit high-speed dynamic Random Access 
Memory designed for high-performance, low-cost applications in 
mainframe and buffer memories 'and peripheral storage. Organized 
as 4096 one-bit words, these memories are fabricated using selective 
oxidation N-channel silicon gate technology to optimize device 
speed, power and density tradeoffs. 

All address and control inputs are TTL compatible except for 
a single high-level clock (Chip Enable). Complete address decoding 
Is done on chip and address latches are incorporated for ease of use. 
Refresh of the entire memory can be accomplished by sequentially 
cycling through addresses A0-A4 (32 cycles) a maximum of every 
2.0 milliseconds. 

The MCM6605A uses a three-transistor memory cell to simplify 
Internal sense amplifier requirements. Output data is inverted with 
respect to input data. The outputs are 3-state TTL configuration and 
require noexternal sense amplifier. Outputs are in the high impedance 
(floating) state when either the Chip Enable Is In the low state or the 
Chip Select is in the high state. 

• Organized as 4096 Words of 1 Bit 





LI, PI 


L2,P2 


L, P 


Maximum Access Time = 


150 ns 


200 ns 


300 ns 


Minimum Read Cycle Time = 


290 ns 


360 ns 


470 ns 


Minimum Write Cycle Time = 


390 ns 


490 ns 


590 ns 


Minimum Read Modify Write 








Cycle Time = 


390 ns . 


490 ns 


590 ns 


Low Power Dissipation 








335 mW Typical (Active) 








2.6 mW Typical (Standby w 


th Refresh) 






Easy Refresh - Only 32 Cycles 


Every 2.0 ms 






TTL Compatible 








3-State Output 








Address Latches On Chip 








Power Supply Pins on Package Corners 






for Layout Simplification 








Typical Applications: 








Main Memory 








Buffer Memory 








Peripheral Storage 









ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vg3 


Vin. V„,„ 


-0.3 to +20 


Vdc 


Operating Temperature Range 


Ta 


to -f70 


°C 


Storage Temperature Range 


^stq 


-65 to -H 50 


°C 



MOS 

(N-CHANNEL, SILICON-GATE) 

4096-BIT DYNAMIC 

RANDOM ACCESS 

MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 677 




P SUFFIX 

PLASTIC PACKAGE 
CASE 708 



PIN ASSIGNMENT 



Vbb 1 C 

A3 2C 

Preset' 3 C 

Data In 4 [I 

All 5CZ 

Chip Enable 6 

Data Out 7 CI 

Chip Select 8 CZ 

A4 9 

A2 10 



CC 



11 



122 Vqd 
]21 A1 
ID 20 AID 

19 A9 
U 18 A8 
I I 17 A7 

16 AS 

15 A5 

14 Read/Write 
mis AC 
H1 12 Vss 



"See Applications Information 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages tor extended 
periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputsagainst damagedue to high static voltages 
or electric fields; however, it is advised that 
normal precautions betaken to avoid application 
of any voltage higher than maximum rated volt 
ages to this high-impedance circuit. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMfcNDED DC OPiEHA TING CONDITIONS (Referenced to Vgs) 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


Vdd 


11.4 


12 


12.6 


Vdc 


vcc 


4.5 


5.0 


5.5 


Vdc 


vss 











Vdc 


Vbb 


-5.25 


-5.0 


-4.75 


Vdc 


Logic Levels 

input High Voltage (Ap, Djn, R/W, CS) 


' V|H 


3.0 




Vdd + 0.6 


Vdc 


input Low Voltage (An, D|n, R/W, CS) 


V|L 


-1.0 


■ - 


0.8 


Vdc 


Chip Enable High Voltage 


VCEH 


VdD - 0.6 


- 


Vdd + 0-6 


Vdc 


Chip Enable Low Voitage 


Vqel 


-1.0 


- 


0.8 


Vdc 




DC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (Ap, D|n, R/W, CS , Preset) 
(Vjn = Oto Vdo + 1.0 V) 


lin 


- 


- 


10 


mA 


Input Chip Enable Current 
(V|„ = OtoVoD + 10V) 


hCE 


~ 


~ 


10 


mA 


Output High Voltage 
(IO= -IOOmA) 


VOH 


2.4 


~ 


Vcc 


Vdc 


Output Low Voltage 
(l0 = 2.0 mA) 


Vol 


Vss 


~ 


0.45 


Vdc 


Output Leakage Current 

(Vq- 0.45V to Vcc- CE = Vcel"' CS= V|h) 


Ilo 


- 


- 


10 


mA 


Average Supply Current, Active IViode 
(Tcyc(W) = "i'"l 


Idda 


- 


28 


36 


mA 


'CCA 


~ 


005 


1.0 


mA 


Ibba 


- 


- 


100 


mA 


Supply Current, Standby Mode 
(CE--0.45 V) 


idds 


- 


1.0 


20 


mA 


Ices 


~ 


- 


10 


mA 


'BBS 


- 


1.0 


20 


mA 



EFFECTIVE CAPACITANCE (Test Circuit of Figure 1, full operating voltage and temperature range, 
periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Capacitance (A^, D|n, R/W, CS, Preset) 


Cin(EFF) 


- 


4.0 


5.0 


pF 


Chip Enabfe Capacitance 


CCE(EFF) 


- 


25 


30 


PF 


Output Capacitance 


Cout(EFF) 


- 


4.0 


5.0 


pF 
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FIGURE 1 - MEASUREMENT OF EFFECTIVE CAPACITANCE 



I 



Pulse Generator 
EH123Aor Equii 



T 



Tektronix 
567 or Equiv. 



Empty 
Socket 




7 



T 



Calibration 
Capacitors 



T 



Effective capacitance is determined by comparing the rise time 
of the voltage waveform at a particular pin to that measured with 
kno^n values of capacitance. Scope calibration points are deter- 
mined by using the rise times obtained with the empty socket and 
standard capacitor values as references. 

The device under test (OUT) is inserted into the test socket 
and normal operating power supplies applied. All input pins, 
except that being measured, are grounded. The effective capaci- 
tance of the desired pin can then be read directly from the scope. 



Pin 


R 


Input Pulse 


Measurement 
Level 


CE 


67 Ji 


16 V 


12 V 


Input/Output 


100 n 


6.0 V 


4.0 V 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 



OPERATING MODES 



Mode 


Contro States 


Output 


R/W 


cs 


Active (CE = High) 








Read Only 


H 


L 


Valid 


Read/Write 


H ^L 


L 


Valid 


Write Only 


L 


L 


Valid 


Read Refresh 


H->L 


L^H 


Valid ->^ Floating 


Refresh Only 


L 


H 


Floating 


Chip Disable (Unselected) 


H 


H 


Floating 


Standby (CE = Lovk) 


X 


X 


Floating 



X = Don't Care 



RECOMMENDED AC OPERATING CONDITIONS (Read, Write, and Read Modify Write Cycles) 



Parameter 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAS 





- 


ns 


Address Hold Time 


tAH 


60 


- 


ns 


CE Pulse Transition Time 


IT 


10 


100 


ns 


CE Off Time MCM6605AL,P/L2,P2 
IVICM6605AL1,P1 


tSB 


120 
90 


- 


ns 


Chip Select Delay Time 


tCSD 


- 


70 


ns 


Chip Select Hold Time 


tCSH 





- 


ns 


Read Write Delay Time 


tRWD 


- 


70 


ns 


Read Write Hold Time 


tRWH 





- 


ns 


Time Between Refresh 


tREF 


- 


2.0 


ms 
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AC CHARACTERISTICS 
[All timing with ty = 20 ns; Load = 1 TTL Gate (MC74H00 Series), Cl = 50 pF (effective)] 



READ CYCLE (R/W = V,^ CS = Vj^) 



Characteristic 


Symbol 


MCM6605AL,P 


MCM6605AL1.P1 


MCM6605AL2,P2 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tcyc(R) 


470 


- 


290 


- 


360 


- 


ns 


Chip Enable On Time 


tCE 


310 


2000 


160 


2000 


200 


2000 


ns 


Chip Enable to Output Delay 


tco 


- 


280 


- 


130 


- 


180 


ns 


Read Access Time 


*acc 


- 


300 


- 


150 


- 


200 


ns 




READ CYCLE TIMING 




Read/Write 



VoH 



0.8 V 
'OL — 



I U 'CO »^ I 

-' — -I ~r^;r r T 

Floating »A I \ ■^ Floating M 

~-r_-^E?L_y ^ ZJ( 



^- 
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WRITE CYCLE (R/W = V|l, CS = V|l) 
REFRESH CYCLE (R/W = V|l, CS = V|h) 



I 



Characteristic 


Symbol 


MCM6605ALJ' 


MCM6605AL1^1 


MCM6605AL2^2 


Unit 


Min 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


«cyc{W) 


590 


- 


390 


- 


490 


~ 


ns 


Chip Enable On Time 


'CE 


430 


2000 


260 


2000 


330 


2000 


ns 


Read-Write Release Time 


<RWR 


410 


2000 


240 


2000 


310 


2000 


ns 


Write Pulse Width 


tw 


210 




160 


- 


160 


- 


ns 


Read-Write to Chip Enable Separation Time 


tRC 





- 





~ 





' 


ns 


Data Delay Time* 


'DD 


- 


70 


- 


70 


- 


70 


ns 


Data Hold Time 


tDH 


50 


- 


20 


- 


50 


~ 


ns 



'If a write pulse (tw) is employed on the R/W line during a write cycle, then the input data setup time is measured from the 
leading edge of the write pulse. The tQg time is the same as that of the read-modify-write cycle. 



WRITE AND REFRESH CYCLE TIMING 
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READ-MODIFY-WRITE (R/W = V|hh^V|l, CS = V|l) 
READ REFRESH (See Note 1) 



Characteristic 


Symbol 


MCM6605ALJ' 


MCM6605AL1,P1 


MCM6605AL2,P2 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Read-Modify-Write Cycle Time 


•eye (R/W) 


590 


- 


390 


- 


490 


- 


ns 


Chip Enable On Time 


tCE 


430 


2000 


260 


2000 


330 


2000 


ns 


Read-Write Release Time 


<RWR 


410 


2000 


240 


2000 


310 


2000 


ns 


Write Pulse Width 


tw 


210 


- 


160 


- 


160 


- 


ns 


Data Setup Time 


tDS 





- 





- 





- 


ns 


Data Hold Time 


tDH 


50 


- 


20 


~ 


50 


- 


ns 


Read-Write to Chip Enable Separation Time 


tRC 










- 





- 


ns 


Chip Enable to Output Delay 


'CO 


- 


280 


- 


130 


- 


180 


ns 


Read Access Time 


'ace 


- 


300 




150 


~ 


200 


ns 



Note 1: A read refresh cycle is possible by bringing CS high after output data 
is valid and then bringing R/W low to the write position. 



READ MODIFY WRITE TIMING 





- Don't Care 
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TYPICAL CHARACTERISTICS CURVES 



FIGURE 2 - ACCESS TIME versus Vqd 



FIGURE 3 - ACCESS TIME versus AMBIENT TEMPERATURE 
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FIGURE 4 - Iqd SUPPLY CURRENT versus Vqd 



FIGURE 5 ~ Idd SUPPLY CURRENT versus CYCLE TIME 
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FIGURE 6 - Idd supply CURRENT 
versus AMBIENT TEMPERATURE 
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FIGURE 7 - REFRESH TIME versus AMBIENT TEMPERATURE 
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TYPICAL SUPPLY CURRENT TRANSIENT WAVEFORMS 



FIGURE 8 - CHIP ENABLE VOLTAGE 
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FIGURE 9 - ioD SUPPLY CURRENT 



FIGURE 10 - ice SUPPLY CURRENT 
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FUNCTIONAL DESCRIPTION 

The MCM6605A 4096-bit dynamic RAM uses a three 
transistor storage cell in an inverting cell configuration. 
The single high-level clock (Chip Enable) starts an internal 
three-phase clock generator which controls the read and 
write functions of the device. The 01 signal, which is high 
when CE is low (standby mode), preconditions the nodes 
in the dynamic RAM in preparation for a memory cycle. 
The 02 signal, which comes on as CE goes high, is the read 
control and transfers data from storage onto bit sense 
lines. The 03 signal, which comes after 02 only during a 
write or refresh cycle, transfers data from the bit sense 
lines back into storage. The 03 signal occurs only if the 
R/W input is low. 

To perform a read cycle, CE is brought high to 
initiate a 02 signal and latch the input addresses. The 
column decoders select one column in each of the four 
storage quadrants (see the block diagram) and transfers 
data from storage onto the 128 bit sense lines. The row 



decoder selects one of these 128 bit sense lines for read 
and write operations. During the 02 signal, the data on 
this selected bit sense line is Exclusive ORed with the state 
of the appropriate data control cell to supply the correct 
output data. After this data is received by the external 
system, CE may be brought low to the standby position. 
This assumes that the R/W signal is held high to prevent 
an internal 03 being generated. 

To perform a write or refresh operation, CE is brought 
high and everything is identical to a read ofjeration up 
until the 128 bit sense lines are charged with the selected 
columns of stored data. When R/W is brought low (if it is 
not already there), a 03 signal is generatecl after 02 is over. 
The 03 signal takes the data from the 128 bit sense lines 
and returns it to the 128 storage locations it came from. 
Because of the design of the memory array, this 02-03, 
read-write operation inverts the data. Therefore, one extra 
row of memory cells, called data control cells, is used to 
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keep track of the polarity of stored data in order to be 
able to correctly recover it. During the write operation, 
the input data is Exclusive ORed with these control cells 
before being stored in the array. A refresh cycle does not 
nnodify any of the bit sense lines, but sinnply returns the 
data (now inverted) into storage. 

All timing signals for the l\/ICM6605A are specified 
around these operations. The following is a brief descrip- 
tion of the input pins and relevant timing requirements. 
Chip Enable — CE is a single high level clock which ini- 
tiates all memory cycles. CE can remain low as long as 
desired for specific applications as long as the 2.0 ms re- 
fresh requirements are met. 



Chip Select — This signal controls only the I/O buffers. 
When CS is high, the input is disconnected and the output 
is in the 3-state high-impedance state. A refresh cycle is, 
therefore, a write cycle with CS high. CS has no critical 
timing with respect to any other signal except that there 
is a finite delay between activation and data out. 

Read/Write - When high, R/W inhibits the internal 03 
signal, thereby keeping the memory from writing. When 
R/W is low, a (p3 will occur soon a,fter 02 is finished. For a 
read cycle, R/W should be high within tRVVD of CE to 
insure that a 03 does not start. The only timing require- 
ment on the R/W input for writing is a minimum write 
pulse defined as the overlap of CS, CE, and R/W. Refresh 
cycles require that CS be high to inhibit the input buffer 
before a 03 occurs. Thus CS should be high within tQSQ 
for a refresh cycle, or before R/W goes low for a read- 
refresh cycle. 

Data In — The input data must be valid for a sufficient 
time to override the data stored on the selected bit sense 
line. It must remain valid for the "write pulse" defined 
under Read/Write. Signals on the Djp pin are ignored 
when either CS or R/W is high, or CE is low. 
Data Out — Output data is inverted from input data and is 
valid tg(-(, after CE goes high. The data will remain valid 
as long as CE is high and CS remains low. With either CE 
low or CS high, the output is in a high-impedance state. 
The data output is initially precharged high when CE goes 
high and is then either discharged to ground or left high 
depending on the stored data. This precharging followed 
by valid data occurs regardless of the state of the R/W 
input, making the write cycle actually a read-write cycle. 
The output will also try to precharge during a t'efresh cycle 
but will be kept at high impedance by the CS being high. 
If CS is originally low and is then brought high (within 
the tcSD specification) the output may start to precharge 
before being cut off and returned to high impedance. 

Addresses — The addresses are latched when CE goes high, 
and may be removed after an appropriate hold time. 

Vss " Circuit ground. 

VgB — The reverse bias substrate supply. Forward biasing 

this supply with "respect to Vss w'" destroy the memory 

device. 

Vqd — Positive supply voltage. 



Vcc "" Output buffer supply. This supply goes only to 
the data output buffer and draws current only when 
driving an output load high. 

Preset — This pin should be tied to ground. During device 
testing Preset can be used to preset the data control cells 
to a logic zero. One 200 ns, 12V pulse will set all 32 cells 
simultaneously. Preset has no system use; its only purpose 
is to ensure a good logic level in the control cells after 
first power up. In system use, this good logic level will 
come naturally after the first few refresh cycles. 

APPLICATIONS INFORMATION 
Power Supplies 

The MCM6605A is a dynamic RAM which has essentially 
zero power drain when in the standby (CE low) mode. 
When operating, the Vqq supply may experience transients 
in the order of 100 mA for a short time (Figure 9). The 
Vfjg supply, which has very low do drain while operating, 
may see transients of about 40 mA during the edges of CE. 
Therefore, appropriate bypassing of both supplies is recom- 
mended. This bypassing has been simplified by the location 
of the power supply pins on the corners of the package. 

The Vqc line supplies only the input leakage of a 
TTL load on Data Out and should never exceed about 
100 nA, presenting little bypassing requirement. 

Power dissipation for a system of N chips is much 
lower than N times the 335 mW typical dissipation for a 
full speed operating chip. This is because the unselected 
rows in a memory array card are operating in the standby 
mode of near zero dissipation. This zero standby power is 
actually unachievable because of the requirements for 
refresh. Therefore, power dissipation for an array of 
N X M chips operating at ti cycle time, tpf^p refresh 
increment, and maximum CE down time between cycles is: 




VtREF/Js/ 



335 mW 



/490ns\ 
Pn^Ml )335mW+ (N-^1) (M) 

\ ti ns / 

For a 550-ns-cycle-time, 64 k by 16 system (16 by 16 
chip array) with refresh at 2.0 ms, the approximate power 
dissipation is: 



Pd 



16(1?^' 
\550/ 



335+ (15) (16) 



\2000/ 



335 



4775 mW + 630 mW = 5.4 W 



A similar one megabyte system, eight bytes wide, would 
have a dissipation of only 24 W. If the low standby 
power capability were not used, over 600 W would 
be dissipated. 

Refresh 

The l\/ICIV16605A is refreshed by performing a refresh (or 
write) cycle on each of the 32 combinations of the least 
significant address bits (AO A4) within a 2.0 ms time 
period. (A5-A11 must remain constant at proper logic 
levels.) This refresh can be done in a burst mode (32 cycles 
starting every 2.0 ms) or in a distributed mode where one 
cycle is done every 62.5 /is. 
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A refresh abort can be accomplished by treating a 
refresh cycle as a read-modify- write cycle with CS^high. 
This type of cycle can be aborted any time until the R/W 
signal has been brought low to allow a 03 clock to begin. 

Non-Volatile Storage 

In many digital systems, it is extremely important to 
retain data during emergencies such as power failure. 
Unfortunately, however, most random access read/write 
semiconductor memories such as the MCM6605A are 
volatile. That is, if power is removed from the semicon- 
ductor memory, stored information-is lost. Therefore, 
non-volatility for a specified period of time becomes highly 
desirable — as a necessity to maintain irreplaceable infor- 
mation or as a convenience to avoid the time consuming 
and troublesome task of having to reload the memory. 

The extremely low standby power dissipation of the 
l\/ICIVI6605A makes it ideal for main memory applications 
requiring battery backup for non-volatility. For example, 
the MCM6605A can be employed in an 8K byte non- 
volatile main memory system application for micropro- 
cessors. The memory system can be partitioned into three 
major sections as illustrated in Figure 13. The first section 
contains the address buffers and the ReadAWrite and Chip 
Select decoding logic. The second section consists of the 



data bus buffering transceivers and the memory arraV 
(which consists of 16 MCM6605A$) organized into two 
rows of 4K bytes each. 

The third section of the block diagram comprises 
refresh and control logic for the memory system. This 
logic interfaces the timing of the refresh handshaking with 
the microprocessor (MPU) clock circuitry. It handles 
requests for refresh, the generation of refresh addresses, 
the synchronization of a Power Fail signal, the multiplexing 
of the external Memory Clock with the internal clock 
(used during standby), and the generation of a -5 V supply 
on the board using a charge^pump method. 

The refresh control logic is illustrated in Figure 14. It 
handles the refreshing of the memory during both operating 
and standby modes. The timing for this logic is given in 
Figure 15. Figure 16 gives the memory timing for the 
standby mode only. Decoding of the memory clock (CEa 
and CEg) and the circuitry to synchronize the Power Fail 
signal are shown in Figure 17, with the timing given in 
Figure 18. 

The memory device clock (CEa and CEg) during stand- 
by is created by a.monostable multivibrator (MC14528) 
and buffered from the memory array by three l\/IC14503 
buffers in par allel. This clock is multiplexed with the 
Memory Clock by use of the three-state feature of the 



FIGURE 13 - NON-VOLATILE MEMORY SYSTEM BLOCK DIAGRAM 
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MCI 4503. The Memory Clock (used during normal opera- 
tion) is translated to 12 V levels by use of an MC3460 
Clock Driver. Decoding of the CE/^ and CEg signals (i.e., 
clocking only the memory bank addressed) to conserve 
power is accomplished by the logic within the MC3460. 

Since the Power Fail signal will occur asynchronously 
with both the Memory Clock and the refreshing operation 
(Refresh Clock), it is necessary to synchronize the Power 
Fail signal to the rest of the system in order to avoid 
aborting a memory access cycle or a refresh cycle. An 
MCI 4027 dual flip-flop is used as the basic synchronization 
device. The leading edge of the Refresh Clock triggers a 
3 JUS monostable multivibrator which is used as a refresh 
pretrigger. The trailing edge of this pretrigger triggers a 
500 ns monostable which creates the CE pulse during 
standby operation. The 3 us pretrigger signal is used to 
set half of the MCI 4027 flip-flop, the output of which, 
(b), then inhibits a changeover from the standby to the 
operating nwdes (or vice versa). This logic pr events 
the system from aborting a refresh cycle should the Power 



Fail signal change states just prior to or during a refresh 
cycle. The trailing edge of the 500 ns monostable clears 
the MC14027 flip-flop, enabling the second flip-flop in the 
package. The state of Power Fail and Power Fail is applied 
to the K and J inputs of this second flip-flop and is syn- 
chronized by clocking with Memory Clock. The outputs 
of this flip-flop, labeled Bat and Bat, lock the system into 
the refresh mode and multiplex in the internal clock for 
standby operation when Bat = "1''. The voltage to logic 
not required for the refresh only mode of operation is 
removed to conserve power. 

By using CMOS for the refresh logic and capacitance 
drivers, and a low current refresh oscillator, the standby 
current required for the 8K byte system is extremely 
small, as noted in Table 1. This low standby current 
requirement can be easily supplied for several days with 
standard type +12 V batteries. For more detailed informa- 
tion on this sytem and a large mainframe memory system, 
see Application Notes AN-732 and AN-740. 




FIGURE 14 - REFRESH CONTROL LOGIC 
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FIGURE 15 - REFRESH TIMING 
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FIGURE 16 - MEMORY TIMING IN STANDBY MODE 
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FIGURE 17 - POWER FAIL LOGIC AND CHIP ENABLE DRIVER 
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FIGURE 18 - POWER UP/DOWN SYNCHRONIZATION 
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TABLE 1 - STANDBY MODE CURRENT ALLOCATION 



Circuit Section 


Typical Current 


+ 12 V Current (Vdq* *°' 1 ^ MCM6605A's 


5 mA 


Charge Pump 


3 mA 


Comparator 


2 mA 


Capacitance Drivers 


4 mA 


Total 


14 mA 



Circuit diagrams utilizi 


^g Motorola products are included as a means 


of illustrating typical 


semiconductor applications; consequently, 


complete information 


sufficient for construction purposes ts not 


necessarily given. The 


information has been carefully checked and 


is believed to be enti 


ely reliable. However, no responsibiltty is 


assumed for inaccuraci 


es. Furthermore, such information does not 


convey to the purchase 


r of the semiconductor devices described any 


license under the paten 


t rights of Motorola Inc. or others. 
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4096-BIT STATIC RANDOM ACCESS MEMORIES 

The IVICM6641 series 4096 X 1-bit random access memory is 
fabricated with high density, high reliability N-channel silicon- 
gate technology. For ease of use, the device operates from a single 
5-volt power supply, is directly compatible with TTL and DTL, 
and requires no clocks or refreshing because of fully static operation. 
The fully static operation allows chip selects to be tied low further 
simplifying system timing. Data access is particularly simple, since 
address setup times are not required. The output data has the same 
polarity as the data input. 

The I\/ICI\/I6641 is designed for memory applications where simple 
interfacing is the design objective, and is assembled in 18 pin dual 
in-line packages with the industry standard pin-outs. 

• Single ±10% +5 V Supply 

• Fully Static Operation— No Clock, Timing Strobe, Pre-Charge, 

or Refresh Required 

• Industry Standard 18-Pin Configuration 

• Fully TTL Compatible 

• Common Data Input and Output Capability 

• Three-State Outputs for OR-Tie Capability 

• Power Dissipation MCM6641 Less Than 550 mW (Maximum) 

MCM66L41 Less Than 385 mW (Maximum) 

• Standby Power Dissipation Less Than 125 mW (Typical) 

• Plug-in Replacement for TMS4044 



MAXIMUM ACCESS TIME/MINIMUM CYCLE TIME 



IVIC[VI6641-20 
MCIV166L41-20 



MCM6641-25 
MCM66L41-25 



MCM6641-30 
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IV1CM6641-45 
MCIVI66L41-45 
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PIN ASSIGNMENT 
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ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


°C 


Voltage on Any Pin With Respect to Vss 


-0.5 to +7.0 


Vdc 


DC Output Current 


20 


mA 


Power Dissipation 


1.0 


Watt 


Operating Temperature Range 


to +70 


°C 


Storage Temperature Range 


-65 to +150 


°C 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 



Note: 1. Permanent device damage may occur if ABSOLUTE tVIAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V i 10%, Ta = Oto +70°C) 



RECOMMENDED DC OPERATING CONDITIONS 



Typical values are at V^c = 5.0 V, Ta = 25°C 
Note: 2. Duration not to exceed 30 seconds. 



CAPACITANCE 

(f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (Vjn = V) 


Cin 


5.0 


pF 


Output Capacitance (Vo^t = V) 


Cout 


10 


pF 



STANDBY OPERATION 

(Typical Supply Values) 




Parameter 


Symbol 


MCM6641 


MCM66L41 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input Load Current 

(All Input Pins, Vjn = to 5.5 V) 


Ili 


- 


- 


10 


- 


- 


10 


mA 


Output Leakage Current 

(S =2.4 V, V|n = 0.4 to Vcc) 


HloI 


- 


- 


10 


- 


- 


10 


mA 


Power Supply Current 

(Vcc = 5-5 V, lout = mA, Ta = 0°C) 


Ice 


- 


80 


100 


- 


55 


70 


mA 


Input Low Voltage 


V|L 


-0.5 


- 


0.8 


-0.5 


~ 


0.8 


V 


Input High Voltage 


V|H 


2.0 


- 


6.0 


2.0 


- 


6.0 


V 


Output Low Voltage 
Iql = 2.1 mA 


^/OL 


- 


0.15 


0.4 


- 


0.15 


0.4 


V 


Output High Voltage 
'OH = 1 -0 mA 


Vqh 


2.4 


~ 


- 


2.4 






V 


Output Short Circuit Current 


IOS'2' 


- 


- 


40 


- 


- 


40 


mA 



Device 


Supply 


Operating 


Standby 


Max Standby Power 


MCM6641 


Vcc 


+ 5 V 


+ 2.4 V 


225 mW 


MCM66L41 


Vcc 


+ 5 V 


+ 2.4 V 


150mW 



The MCM6641 series is offered in an 18-pin dual-in-line ceramic (JL suffix) and plastic (NL suffix) packages designed for insertion in mounting- 
hole rows on 300-mil centers. The series is designed for operation from 0°C to 70°C. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted.) 

Input Pulse Levels 0.8 Volt to 2.0 Volts 

Input Rise and Fall Times 10 ns 

Input and Output Timing Levels 1 .5 Volts 

Output Load 1 TTL Gate and Cl = 100 pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read (Note 3), Write (Note 4) Cycles 



RECOMMENDED AC OPERATING CONDITIONS (Ta = to 70°C, Vcc = 5.0 v ± 10%) 



Parameter 


Symbol 


MCM6641-20 
MCM66L41-20 


MCM6641-25 
MCM66L41-25 


MCM6641-30 
MCM66L41-30 


MCM6641-45 
MCM66L41-45 


Units 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tRC 


200 


- 


250 


- 


300 


- 


450 


- 


ns 


Access Time 


'A 


- 


200 


- 


250 


- 


300 


- 


450 


ns 


Chip Selection to Output Valid 


tso 


- 


70 


- 


85 


- 


100 


- 


120 


ns 


Chip Selection to Output Active 


tsx 


10 


- 


10 


- 


10 


- 


10 


- 


ns 


Output 3-State From Deselection 


tOTD 


'- 


40 


- 


60 


- 


80 


- 


100 


ns 


Output Hold From Address Change 


«OHA 


50 


- 


50 


- 


50 


- 


50 


- 


ns 


Write Cycle Time 


^WC 


200 


- 


250 


- 


300 


- 


450 


- 


ns 


Write Time 


tw 


100 


- 


125 


- 


150 


- 


200 


- 


ns 


, Write Release Time 


tWR 





- 










- 





- 


ns 


Output 3-State From Write 


tOTW 


- 


40 


- 


60 


- 


80 


- 


100 


ns 


Data to Write Time Overlap 


<DW 


100 


- 


125 


- 


150 


- 


200 


- 


ns 


Data Hold From Write Time 


^DH 





- 





- 





- 





- 


ns 



oc 



READ CYCLE TIMING (Note 5) 

tRC 



\\\\\\\\\\\\\\\\\\\ 



— 'SO- 

-tsx-" 



16 



mmnm. 



'OHA 



Notes: 3. A Read occurs during the overlap of a low S and a high W. 

4. A Write occurs during the overlap of a low S and a low W. 

5. W is high for a Read cycle. 

6. If the S low transition occurs simultaneously with the W low 
transition, the output buffers remain in a high impedance rate. 



WRITE CYCLE TIMING (Note 6) 
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Product Preview 



65,536-BIT DYNAMIC RAM 

The IVICM6664 is a 65,536 bit, high-speed, dynamic Random-Access 
Memory. Organized as 65,536 one-bit words and fabricated using HMOS 
high-performance N-channel silicon-gate technology. This new breed of 
5-volt only dynamic RAM combines high performance with low cost and 
improved reliability. 

By multiplexing row- and column-address inputs, the MCM6664 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The (VICM6664 incorporates a one-transistor cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, refresh 
control function available on pin 1 provides automatic and self-refresh 
modes. 

• Organized as 65,536 Words of 1 Bit 

• Single -1-5 V Operation 

• Fast 150 ns Operation 

• Low Power Dissipation 

250 mW Maximum (Active) 
30 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Output Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• Control on Pin 1 for Automatic and Self Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output Providing Latched or Unlatched Data 

• Upward Pin Compatible from the 16K RAM (MCM41 16) 
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LSUFFIX 




CERAMIC PACKAGE 




CASE 690 


,.B 


pW 




C SUFFIX 




FRiT-SEAL 




CERAMIC PACKAGE 




CASE 620 



PIN ASSIGNMENT 



REFRESH '•( 




n« Vss 


d21 




I 15 CAS 


w 3[ 




114 Q 


RAS 4[ 




|13 AS 


AG 5[ 




|12 A3 


A2 6[ 




[11 A4 


A1 7( 




|10 A5 


Vcc 8 I 




1 9 A7 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



^formation and specifications are subject to change without notice. 



2-69 



MCM6664 



BLOCK DIAGRAM 
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4116 TO 6664 COMPARISON 
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PIN VARIATIONS 




PIN NUMBER 

1 


MCM4116 

Vbb(-5V) 


MCM6664 


REFRESH 


8 


Vdd (+12 V) 


Vcc (+5 V) 


9 


Vcc (+5 V) 


A7 



On-Chip Refresh Features/Benefits 

Reduce System Refresh Controller Design Problem 
Reduce System Parts Count 
Reduce System Noise Increasing System Reliability 
Reduce System Power During Refresh 
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MCM6664 



READ CYCLE TIMING 



WS§ 



ADDRESSES 



V|HC- 
V|L- 



V|H- 



X 



'AR 



■'CSH 




'V^. 



'RAH' 

'asrH (♦•H 'asc-H F*- 



Row 
Address 



^-<CAH-» 



Column 
Address 



■»RSH ■ 
■ *CAS 



'RCS 



/ ^V 



:o' v_ 



'RP — 
- <CRP- 



'CAC- 



'OFF 



Jf Valid 

\ Data 




WRITE CYCLE TIMING 



V|HC- 
V|L- 



ADDRESSES 



V|HC- 



VlL-X 



I 



V|HC~ 
V|L- 



Din 



VlL- 



Row 
Address 



Column 
Address 



'wcs I I 



'CWL- 
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J ^-U 



-'WCR 



^ [-•'DS I*— <DH- 
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.^ V 
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MCM6664 



SELF REFRESH MODE (Battery Backup) 

(CAS'', Addreueii Data-in, and Write are Don't Care) 





^tRFD-* 



REFRESH 



-V 



tpBP- 



tpBR -♦ 



AUTOMATIC PULSE REFRESH CYCLE 

(CASi, Addresses, Data-in, and Write are Don't Care) 




CAS controls the output data. If CAS remains low the previous output will remain valid. When CAS is brought high, the output 
will assume a high-impedance state. 



RAS-ONLY REFRESH CYCLE 



(Data-in and Write are Don't Care, CAS is HIGH) 



ADDRESSES 
A0-A5 




2-72 



MCM6664 



READ-WRITE/READ-MODIFY-WRITE CYCLE 



V|HC- 



^: 



ADDRESSES 



n 



. 'RWC 
■'RAS 



^e^. 
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'CWL- 
'RWL- 
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MOTOROLA 



128 X 8-BIT STATIC RANDOM ACCESS MEMORY 

The MCM6810 is a byte -organ! zed memory designed for use in 
bus-organized systems. It is fabricated with N-channel silicon-gate 
technology. For ease of use, the device operates from a single power 
supply, has compatibility with TTL and DTL, and needs no 
clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing random storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. 

• Organized as 1 28 Bytes of 8 Bits 

• Static Operation 

• Bidirectional Three-State Data Input/Output 

• Six Chip Select Inputs (Four Active Low, Two Active High) 

• Single 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 450 ns - MCM6810 

360 ns- MCIVI68A10 
250ns-MCM68B10 



ORDERING INFORMATION 



MCM6810 

1.0 MHz 

MCM68A10 

1.5 MHz 

MCM68B10 

2.0 MHz 



MOS 



INCHANNEL, SILICON-GATE) 

128 X 8-BIT STATIC 

RANDOM ACCESS 

MEMORY 



P SUFFIX 




PLASTIC PACKAGE 




CASE 709 


iff^^H 


^p^" 


L SUFFIX 


yp" 


CERAMIC PACKAGE . 




CASE 716 



Speed 


Device 


Temperature Range 


1.0 MHz 

MIL-STD-883B 
IVIIL-STD-883C 


MC6810P, L 
MC6810CP, CL 
MC6810BJCS 
MC6810CJCS 


0to70OC 
-40to-H85OC 
-55to+125°C 


1.5MHz 


MC68A10P, L 
MC68A10CP, CL 


to-H70°C 
-40 to -H85°C 


2.0 MHz 


MC68B10P, L 


0to-H70OC 



PIN ASSIGNMENT 


1 n 


Gnd O Vcc 


.24 


2C 


DO AO 3 23 • 1 


3 C 


D1 A1 


.22 


4 E 


D2 A2 3 21 1 


5 C 


D3 A3 


D20 


6 C 


D4 A4 


D 19 


7 C 


D5 A5 


D 18 


8 C 


D6 A6 


3 17 


9 C 


D7 R/w 


3 16 


10E 


CSC CS5 


.15 


11 C 


CS1 CS4 


.14 


12 C 


CS2 CS3 


.13 









M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM6810 - RANDOM ACCESS MEMORY 
BLOCK DIAGRAM 



MC6800 
Microprocessor 










1 


\ 












Read Only 
Memory 




' 


1 


' 






















MCM6810 
Random 
Access 
Memory 




' 


1 
























Interface 
Adapter 




' 


4 








' 
















Interface 
Adapter 


Modem 




4 




-^ 




' 




' 







Memory 

Matrix 

(128 X 8) 




Data 

Buffers 


1 




1 


1 


Selection 
and Control 













Memory Address 
and Control 



Address Data 



2-74 



MCM6810, MCM68A10, MCM68B10 



MAXIMUM RATINGS 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to +7,0 


Vdc 


Input Voltage 


V|n 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


Tl to Th 

to 70 

-40 to 85 

-55 to 125 


°C 


Storage Temperature Range 


Tstg 


-65 to +150 


°C 


Thermal Resistance 


«JA 


82.5 


°C/W 



This device contains circuitry to protect 
the Inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this- high impedance circuit. 




ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%, Vss = 0,Ta = T^ to Th unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (An, R/W, CSn, €$„) 
(V|n = to 5.25 V) 


l|n 


~ 


- 


2.5 


AiAdc 


Output High Voltage 
(Iqh = -205 yjA) 


VOH 


2.4 


- 




Vdc 


Output Low Voltage 
(Iql = 1-6 mA) 


Vol 


"' 


- 


0.4 


Vdc 


Output Leakage Current (Three-State) 

(CS - 0.8 V or CS = 2.0 V, V^uX = '' V to 2.4 V) 


IJSI 






10 


pAdc 


Supply Current 1 ,0 MHz 
(VcC = 5.25 V, all other pins grounded) 1 5, 2.0 MHz 


'cc 


- 




80 
100 


niAdc 


Input Capacitance (An, R/W, CSn, CSn) 
(V,n =0,Ta = 25°C, f = 1.0 MHz) 


C,n 


- 


~ 


7.5 


pF 


Output Capacitance (Dn) 

'Vout = 0, Ta = 25°C, f = 1 .0 MHz, CSffi = 0) 


Cout 


- 




12.5 


pF 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


IMom 


Max 


Unit 


Input High Voltage 


V|H 


2.0 




5.25 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 



BLOCK DIAGRAM 
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MCM6810, MCM68A10, MCM68B10 



FIGURE 1 - AC TEST LOAD 



AC TEST CONDITIONS 




Condition 


Value 


Input Pulse Levels 


0.8 V to 2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


See Figure 1 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

READ CYCLE (V^c = 5.0 V .' 5%, Vgs = 0, Ta = Tl to Th unless otherwise noted.) 



Test Point o— •■ 



130pF-;i; >11.7k 



' Includes Jig Capacitance 



5.0 V 

R. = 2.5 k 



, MMD6150 
or Equiv 



MMD7000 
or Equiv 



Characteristic 


Symbol 


MCM6810 


MCM68A10 


MCM68B10 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


<cyc(R) 


450 


- 


360 


- 


250 


- 


ns 


Access Time 


tacc 


- 


450 


- 


360 


- 


250 


ns 


Address Setup Time 


«AS 


20 


- 


20 


- 


20 


- 


ns 


Address Hold Time 


'AH 





- 





- 





- 


ns 


Data Delay Time IRead) 


'DDR 


- 


230 


- 


220 


- 


180 


ns 


Read to Select Delay Time 


'RCS 





- 





- 





- 


ns 


Data Hold from Address 


'DHA 


10 


- 


10 


- 


10 


- 


ns 


Output Hold Time 


tH 


10 


- 


10 


- 


10 


- 


ns 


Data Hold from Read 


'DHR, 


10 


80 


10 


60 


10 


60 


ns 


Read Hold from Chip Select 


tRH 





- 





- 





- 


ns 



X2.0 V 
08 V 



READ CYCLE TIMING 

'cyc(B) 



X 






•— 'DHA- 
-tpHR 



X2.4 V 
0.4 V 



Note: CS and OS can b« enabled for consecutive 
read cycles provided R/W rameins at Vf^^. 
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MCM6810, MCM68A10, MCM68B10 



WRITE CYCLE (Vqc = 5.0 V ♦ 5%, Vgs = 0, T^ = Tl to Th unless otherwise noted.) 



Characteristic 


Symbol 


MCM6810 


MCM68A10 


MCM68B10 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


'cvc(W) 


450 


- 


360 


- 


250 


- 


ns 


Address Setup Time 


'AS 


20 


- 


20 


- 


20 


- 


ns 


Address Hold Time 


tAH 





- 





- 





- 


ns 


Chip Select Pulse Width 


<CS 


300 


- 


250 


- 


210 


- 


ns 


Write to Chip Select Delay Time 


'WCS 





- 





- 





- 


ns 


Data Setup Time (Write) 


«DSW 


190 


- 


80 


- 


60 


- 


ns 


Input Hold Time 


IH 


10 


- 


10 


- 


10 


- 


ns 


Write Hold Time from Chip Select 


<WH 





- 














y: 



2.0 V 
0.8 V 



^^^m^ 



^ 



\NCS 
0.8 V 



WRITE CYCLE TIMING 



^^^-o..v 



'cvc(W) 



"^. 



y' 



:k 



>//////////////////, 






Data In Stabli 



l- ^////////////y 



Note: CS and CS can be enabled for consecutive write cycles 
provided B/W is strobed to V | ^ before or coincident 
with the Address change, and remains high for time t/xS 
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MOTOROLA 



Advance Information 



4096 X 8-BIT UV ERASABLE PROM 

The MCM2532/25A32 is a 32,768-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogram- 
med periodically. The transparent window in the package allows the 
memory content to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply 
and has a static power-down mode. Pin-for-pin mask programmable 
ROMs are available for large volume production runs of systems 
initially using the MCM2532. 

• Single -1-5 V Power Supply 

• Organized as 4096 Bytes of 8 Bits 

• Automatic Power-Down Mode (Standby) 

• Fully Static Operation (No Clocks) 

• TTL Compatible During both Read and Program 

• Maximum Access Time = 450 ns MCM 2532 

350 ns MCM25A32 

• Pin Compatible with MCM68A332 Mask Programmable ROMs 





MOTOROLA'S PIN COMPATIBLE EPROM FAMILY 






(INDUSTRY STANDARD PINOUTS) 








64K 






124 . 
123 




11 

2[ 

31 

41 


A? 
A6 
A5 
A4 


Vcc 

As 
A9 
A,2 


124 

123 

122 

__121 


32K 




Vcc 

As 

Ag 


— 1?4 16K 


=1 23 Vcc 
122. Ag 


8K 




Vcc 


1 24 


5 r 


A3 


t/Vpp 


120 


Vpp 


..._12I Ag 


122 


As 


1 23 


6 1 ■■ 


A2 


AlO 


|ia 


E/Progr 


1_I] 20 Vpp 


121 


A9 


n 22 


7 1 


Al 


All 


118 


A10 


■■■■. 1 19 H 


1 20 


Vpp 


1 21 


81 


Ao 


DQ7 


11/ 


All 


... 1 18 A10 


119 


CS/WE 


1 20 


9| 


DQo 


DQg 


116 


DQ7 


117 E/Proqr 


118 


Vdd 


: J 19 


10 1 — 


DQ^ 


DQ5 


MR 


DQg 


" 1 IB UG7 


117 


Progr 


118 


III 


DQ2 


DQ4 


114 


DQg 


1 lb UUg 


116 


DQ7 


1 1/ 


12 1 


vss 


OQ3 


|13 


DQ4 
DQ3 


—11* DQ5 

113 DQ4 
DQ3 


|l& 

114 

113 


DQe 
DQg 
DQ4 
DQ3 


1 16 
■■■-,15 

114 
113 




MCM68764 






MCM2832 






MCM2716 










MCM2708 





MCM2532 
MCM25A32 



MOS 

(N-CHANNEL, SILICON GATE) 

4096 X 8-BIT 
UV ERASABLE PROM 




FRIT-SEAL PACKAGE 
CASE 623A 



L SUFFIX SIDEBRAZE CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 716 



PIN ASSIGNMENT 



A7 


Vcc 


Ae 


As 


A5 


A9 


A4 


Vpp 


A3 


E/Progr 


A2 


A10 


Al 


All 


Ao 


DQ7 


DQq 


DQg 


DO, 


DQ5 


DQj 


DQ4 


Vss 


DQ3 



I 24 
123 
122 
121 
120 
119 
118 
117 
116 
115 
114 
113 



♦PIN NAMES 

A Address 

DO Data Input/Output 

E/Progr . . . Dual Function Enable 
(Power-down/Program Pulse) 

Vcc +5 V Supply 

Vpp .... +25 V Program Voltage 

Vss Ground 

New Industry standard nomenclature 



This is advance information and specifications are subject to change without notice. 
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MCM2532, MCM25A32 





PIN NUMBER 


9-11, 










Mode 


13-17 


12 


20 


21 


24 




DO 


vss 


E/Progr 


Vpp 


vcc 


Read 


Data out 


vss 


V|L 


Oto5 V 


vcc 


Output Disable 


Hi-Z 


Vss 


V|H 


to 25 V 


Vcc 


Standby 


Hi-Z 


Vss 


V|H 


Oto5 V 


Vcc 


Program 


Data in 


Vss 


Pulsed 
V|HtoV|L 


VpPH 


Vcc 


Program Verify 


Data out 


Vss 


V|L 


0to5V 


Vcc 


Program Inhibit 


Hi-Z 


Vss 


V|H 


VpPH 


Vcc 



ABSOLUTE MAXIMUM RATINGS (1) 



BLOCK DIAGRAM 

Data Input/Output 
DQ0-DQ7 



/ 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to -1-80 


OC 


Storage Temperature 


-65 to -H 25 


OC 


All Input/Output Voltages with 
Respect to Vss 


-^6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


-H28 to -0.3 


Vdc 


NOTE 1: Permanent device damage may occur if ABSOLUTE 
MAXIMUM RATINGS are exceeded. Functional opera- 
tion should be restricted to RECOMMENDED OPERA- 
TING CONDITIONS. Exposure to higher than recom- 
mended voltages for extended periods of time could 
affect device reliability. 



E/Progr 




mtYnT 



Input/Output Buffers 



Y Gating 



Memory Matrix 
(256 X 128) 




DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Fully operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC READ OPERATING CONDITIONS (Ta = 0° to +70OC) 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage* 


MCM2732 
MCM27A32 


Vcc 

Vpp 


4.75 
4.5 



5.0 
5.0 
5.0 


5.25 

5.5 

Vcc+0.6 


Vdc 
Vdc 
Vdc 


Input High Voltage 


V|H 


2.2 


- 


Vcc +1 


Vdc 


Input Low Voltage 


V|L 


-0.1 


- 


0.65 


Vdc 


READ OPERATION DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and E Input Sink Current 


Vin = 5.25 V 


lin 


_ 


_ 


10 


mA 


Output Leakage Current 


Vout = 5.25 V 


'LO 


- 


- 


10 


mA 


Vcc Supply Current* (Standby) 


E = V)H 


icci 


- 


10 


25 


mA 


Vcc Supply Current* (Active) 


E = V|L 


ICC2 


- 


50 


160 


mA 


Vpp Supply Current* 


Vpp = 5.85 V 
Vpp = V 


"PPI 


- 


- 


400 



mA 
mA 


Output Low Voltage 


Iql = 2.1 mA 


Vol 


- 


- 


0.45 


V 


Output High Voltage 


'OH = -400mA 


,'VOH 


2.4 


- 


- 


V 



•Vcc must be applied simultaneously or prior to Vpp. Vcc must also be switched off simultaneously with or after Vpp. With Vpp connected 
directly to Vcc during the read operation, the supply current would be the sum of Ippi and IcC' The additional 0.6 V tolerance on Vpp 
makes it possible to use a driver fcircuit for switching the Vpp supply from Vcc '" Read mode to +25 V for programming. Typical values are 
for T/\ = 25°C and nominal supply voltages. 
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MCM2532, MCM25A32 



CAPACITANCE 

(f = 1 .0 MHz, T;^ = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Typ Max 


Unit 


Input Capacitance (Vjn = V) 


Cin 


4.0 6.0 


PF 


Output Capacitance (Vgut = V) 


Cout 


8.0 12 


pF 




Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation; C = lAt/AV. 



AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Ta = to +70OC, Vcc and Vpp = 5.0 V (± 10% MCM25A32, ±5% MCIV12532) unless otherwise noted) 

Input Pulse Levels 0.65 Volt to 2.2 Volts 

Input Rise and Fall Times . . 20 ns 

Input and Output Timing Levels 0.8/2.0 Volts 

Output Load 1 TTL Gate and G|_ - 100 pF 



Characteristic 


Symbol 


MCM27A32 


MCM2732 


Unit 


Min 


Max 


Min 


Max 


Address Valid to Output Valid (E/Progr = V|l) 


tAVQV 


- 


350 


- 


450 


ns 


E to Output Valid 


tELQV 


- 


350 


- 


450 


ns 


E to Hi-Z Output 


tEHQZ 





100 





100 


ns 


Data Hold from Address (E = V|l) 


tAXQX 





- 





- 


ns 



READ MODE TIPyiING DIAGRAMS (E = V|l) 



Q (Data Out) 



X 



Address Valid 



'AVQV 



X 



Output Valid 



This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that 
normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high-impedance circuit. 
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MCIV12532, MCM25A32 



STANDBY MODE 



A (Address) 



Address Valid 



X 



E (PD/Progr) 



J 



Q (Data Out) Output Valid 



Standby Mode 
: tEHQZ 



\ 



New Address Valid 



> 



^: 



tELQV 




Output Valid 



E 



DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Ta = to +70OC) 



RECOMMENDED PROGRAMMING OPERATION CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


VcC VppL 
VpPH 


4.75 
24 


5.0 
25 


5.25 
26 


Vdc 
Vdc 


Input High Voltage for Data 


V|H 


2.2 


- 


VcC+1 


Vdc 


Input Low Voltage for Data 


V|L 


-0.1 


- 


0.65 


Vdc 



*Vcc must be applied simultaneously or prior to Vpp. V^c must also be switched off simultaneously with or after Vpp. The device must 
not be inserted into or removed from a board with Vpp at +25 V. Vpp must not exceed the +26 V maximum specifications. 

PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and E/Progr Input Sink Current 


V|n = 5.25V/0.45 V 


ILI 


- 


- 


10 


MAdc 


Vpp Supply Current 


E/Progr = VjL 


IPPI 


- 


- 


400 


MAdc 


Vpp Programming Pulse Supply Current 


E/Progr = V|h 


lpP2 


- 


- 


30 


mAdc 


VcC Supply Current 




icc 


- 


- 


160 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVEL 


2.0 


- 


MS 


Vpp Setup Time 


tPHEL 





- 


ns 


Data Setup Time 


tDVEL 


2.0 


- 


MS 


Address Hold Time 


tEHAX 


2.0 


- 


MS 


Vpp to Enable Low Time 


tPLEL 





- 


ns 


Data Hold Time 


tEHQZ 


2.0 


- 


MS 


Vpp Hold Time 


«EHPL 





- 


ns 


Enable (Program) Active Tihie 


tELEH 


1* 


55 


ms 


Enable (E/Progr) Pulse Transition Time 


tT(PE) 


5 


- 


ns 


Vpp Rise and Fall Time from 5 to 25 V 


tR. tp 


0.5 


2 


MS- 



•If shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified. 
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PROGRAMMING OPERATION TIMING DIAGRAM 




tEHAX 




■<— Program Verify- 



7= "s r 

< Output Valid > \. 



:k 



*PLEL 



PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
bit in the device is in the "1" state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1" by ultra- 
violet light erasure. 

To set the memory up for PROGRAM mode, the Vpp 
input (pin 21 ) should be raised to -1-25 V. The Vqc supply 
voltage is the same as for the READ operation. Program- 
ming data is entered in 8-bit words through the data out 
(DO) terminals while E/Progr is high. Only "O's" will be 
programmed when "O's" and "1's" are entered in the data 
word. 

After address and data setup, a 50 ms program pulse 
(V|H to V||_) is applied to the E/Progr input. A program 
pulse is applied to each address location to be program- 
med. Locations may be programmed individually, sequen- 
tially, or at random. The maximum program pulse width 
is 55 ms; therefore, programming must not be attempted 
with a do signal applied to the E/Progr input. 



Multiple MCM2532S may be programmed in parallel 
with the same data by connecting together like inputs and 
applying the program pulse to the E/Progr inputs. Dif- 
ferent data may be programmed into multiple MCM2532s 
connected in parallel by using the PROGRAM INHIBIT 
mode. Except for the E/Pro^ pin, all like inputs may be 
common. 

PROGRAM VERIFY for the MCM2532 is the read 
operation. 

READ OPERATION 

After access time, data is valid at the outputs in the 
READ mode. 

ERASING INSTRUCTIONS 

The MCM2532/25A32 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 angstroms. The recommended integrated 
dose (i.e., UV-intensity X exposure time) is ISWs/cm^. 
As ati example, using the "Model 30-000" UV-Eraser 
(Turner Designs, Mountain View, CA 94043) the ERASE- 
time is 36 minutes. The lamps should be used without 
shortwave filters and the MCM2532/25A32 should be 
positioned about one inch away from the UV-tubes. 
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TIMING PARAMETER ABBREVIATIONS 

t 

signal name fronn which interval is defined - 

transition direction for first signal - 

signal name to which interval is defined - 

transition direction for second signal - 



X X X X 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are sp)ecified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 




WAVEFORMS 



Waveform 
Synibol 






MUST BE 


WILL BE 


VALID 


VALID 


CHANGE 


WILL CHANGE 


FROM H TO L 


FROM H TO L 


CHANGE 


WILL CHANGE 


FROM L TO H 


FROM L TO H 



DONTCARE: CHANGING: 

ANY CHANGE STATE 

PERMITTED UNKNOWN 



2-83 



M) MOTOROLA 




1024 X 8 ERASABLE PROM 

The MCM2708/27A08 is an 8192-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and 
similar applications requiring nonvolatile memory that could be 
reprogrammed periodically. The transparent window on the package 
allows the memory content to be erased with ultraviolet light. 
Pin-for-pin mask-programmable ROMs are available for large volume 
production runs of systems initially using the MCM2708/27A08. 

• Organized as 1024 Bytes of 8 Bits 

• Static Operation 

• Standard Power Supplies of -1-12 V, -1-5 V and -5 V 

• Maximum Access Time = 300 ns - MCM27A08 

450 ns - MCM2708 

• Low Power Dissipation 

• Chip-Select Input for Memory Expansion 

• TTL Compatible 

• Three-State Outputs 

• Pin Equivalent to the 2708 

• Pinfor-Pin Compatible to MCM65308, MCM68308 or 2308 
Mask-Programmable ROMs 



PIN CONNECTION DURING READ OR PROGRAM 



Mode 


Pin Number | 


9-11,13-17 


12 


18 


19 


20 


21 


24 


Read 


Dout 


vss 


Vss 


vdd 


V|L 


vbb 


vcc 


Program 


Din 


vss 


Pulsed 
VjHP 


Vdd 


V|HW 


Vbb 


vcc 



ABSOLUTE MAXIMUM RATINGS (1) 


Rating 


Value 


Unit 


Operating Temperature 


Oto+70 


°C 


Storage Temperature 


-65 to +125 


°C 


Vdd ^^^^ Respect to VgB 


-1-20 to -0.3 


Vdc 


Vcc and Vss '^^^^ Respect to Vgg 


-H5to-0.3 


Vdc 


All Input or Output Voltages with Respect to Vbb during Read 


-H5to-0.3 


Vdc 


CS/WE Input with Respect to Vbb during Programming 


+ 20 to -0.3 


Vdc 


Program Input with Respect to Vbb 


+35 to -0.3 


Vdc 


Power Dissipation 


1.8 


Watts 


Note 1 : 

Permanent device damage may occur if 
ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should 
be restricted to RECOMMENDED OP- 
ERATING CONDITIONS. Exposure to 
higher than recommended voltages for 
extended periods of time could affect 
device reliability. 



MCM2708 
MCM27A08 



MOS 



(N-CHANNEL, SILICON-GATE) 

1024 X 8-BIT 
UV ERASABLE PROM 




C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 623A 




L SUFFIX 

CERAMIC PACKAGE 
CASE 716 



PIN ASSIGNMENT 



2 1= A6 

A5 



ICZ AO 
DO 



D2 
12C= Vss 



Vcc ^2'» 
=]23 
A9 Z:22 
VB6p21 
120 

Vdd 

Progr. 



D4 13 14 
D3 3 13 



2-84 



MCM2708, MCM27A08 



BLOCK DIAGRAM 



Data Output 
D0-D7 



-/>w. 



Program 
CS/WE 



Control 
Logic 



1 nnni 



Output Buffer* 




3-A9^ 



Memory 

Matrix 

(64 X 128) 



DC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC READ OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


Vcc 
vqd 
vbb 


4.75 
11.4 
-5.25 


5.0 
12 
-5.0 


5.25 
12.6 
-4.75 


Vdc 
Vdc 
Vdc 


Input High Voltage 


V|H 


3.0 


- 


Vcc +10 


Vdc 


Input Low Voltage 


V|L 


VSS 


- 


0.65 


Vdc 


READ OPERATION DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and OS Input Sink Current 


Vin = 5.25 V or Vin = V|L 


lin 


- 


1 


10 


mA 


Output Leakage Current 


Vout = 5.25 V, CS/WE = 5 V 


ILO 


- 


1 


10 


mA 


Vqd Supply Current 


(Note 2) 


Worst-Case Supply Currents 

All Inputs High 

CS/WE = 5.0 V, Ta = 0°C 


Idd 


- 


50 


65 


mA 


Vcc Supply Current 


'cc 


•- 


6 


10 


mA 


Vga Supply Current 


ibb 


- 


30 


45 


mA 


Output Low Voltage 


l0L= l-C mA 


vql 


- 


- 


0.45 


V 


Output High Voltage 


Iqh = -IOOmA 


VohI 


3.7 


- 


- 


V 


Output High Voltage 


IQH = -1.0 mA 


Voh2 


2.4 


- 


- 


V 


Power Dissipation (Note 2) 


Ta = 70OC 


PD 


- 




800 


mW 



Note 2: 

The total power dissipation is specified at 800 mW. It is not calculable by summing the various current (IdD. 'CC' ^"^ 'BB' multiplied by 
their respective voltages, since current paths exist between the various power supplies and Vss- The IdD- 'CC- ^""^ 'BB currents should be 
used to determine power supply capacity only. 

Vbb must be applied prior to Vqq and V^q. Vbb nnust also be the' last power supply switched off. 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 

(All timing with t^ = tf = 20 ns. Load per Note 3) 



Characteristic 


Symbol 


IVICM27A08 


MCIVt2708 


Unit 


IVIin 


Typ 


IVIax 


Min 


Typ 


Max 


Address to Output Delay 


tAO 


- 


220 


300 


■ - 


280 


450 


ns 


Chip Select to Output Delay 


tco 


- 


60 


120 


- 


60 


120 


ns 


Data IHold from Address 


tDHA 





- 


- 





- 


- 


ns 


Data Hold from Deselection 


tDHD 





- 


120 





- 


120 


ns 



CAPACITANCE (periodically sampled rather than 100% tested.) 



Characteristic 


Condition 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 
(t = 1 .0 MHz) 


Vin = V, Ta = 25°C 


Cm 


4.0 


6.0 


pF 


Output Capacitance 
(f= 1.0 MHz) 


Vout = V, Ta = 25°C 


Cout 


8.0 


12 


pF 



Note 3: 

Output Load = 1 TTL Gate and Cj. =100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels: Inputs: 0.8 V and 2.8 V 

Outputs: 0.8 V and 2.4 V 



AC TEST LOAD 



MMD6160 

MMD7000 
*orEqu,v 



• Includes Jig Capacitance 
'•For Voh1 



READ OPERATION TIMING DIAGRAM 




Output Invalid 
(High Impedance) 
/ / / / / /t 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Param«t«r 


Symbol 


MIn 


Nom 


Max 


Unit 


Supply Voltage 


vcc 
vdd 
vbb 


4.75 
11.4 
-5.25 


5.0 
12 
-5.0 


5.25 
12.6 
-4.75 


Vdc 
Vdc 
Vdc 


Input High Voltage for All Addresses and Data 


V|H 


3.0 


- 


Vcc + 1 -0 


Vdc 


Input Low Voltage (except Progrann) 


V|L 


vss 


- 


0.65 


Vdc 


CS/WE Input High Voltage (Note 4) 


V|HW 


11.4 


12 


12.6 


Vdc 


Program Pulse Input High Voltage (Note 4) 


V|HP 


25 


- 


27 


Vdc 


Program Pulse Input Low Voltage (Note 5) 


V|LP 


Vss 


- 


1.0 


Vdc 



Note 4: Referenced to Vgs- 

Note 5: V|hP - V|LP =,25Vmin. 



PROGRAMMING OPERATION DC CHARACTERISTICS 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 




Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and CS/WE Input Sink Current 


Vin = 5.25 V 


ILI 


- 


- 


10 


^Adc 


Program Pulse Source Current 




hPL 


- 


- 


3.0 


mAdc 


Program Pulse Sink Current 




l|PH 


- 


- 


20 


mAdc 


Vdd Supply Current 


Worst-Case Supply Currents 
,AII Inputs High 
CS/WE = 5 V, Ta = 0°C 


IDD 


- 


50 


65 


mAdc 


Vcc Supply Current 


Ice 


- 


6 


10 


mAdc 


Vgg Supply current 


'bb 


- 


30 


45 


mAdc 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAS 


10 


- 


MS 


CS/WE Setup Time 


tCSS 


10 


- 


MS 


Data Setup Time 


tDS 


10 


- 


MS 


Address Hold Time 


tAH 


1.0 


- 


MS 


CS/WE Hold Time 


tCH 


0.5 


- 


MS 


Data Hold Time 


tDH 


1.0 


- 


MS 


Chip Deselect to Output Float Delay 


tDF 





120 


ns 


Program to Read Delay 


«DPR 


- 


10 


MS 


Program Pulse Width 


tpw 


0.1 


1.0 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


MS 
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PROGRAMMING OPERATION TIMING DIAGRAM 



I 




Note 6: The CS/WE transition must occur after the Program Pulse transition and before the Address Transition. 



Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liabilityarising 
out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others. 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
bit in the device is in the "1" state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1" by ultra- 
violet light erasure. 

To set the memory up for programming mode, the 
CS/WE input (Pin 20) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the 
data output terminals (DO to D7). 

Logic levels for the data lines and addresses and the 
supply voltages (Vqc, VqD/ Vbb' a''^ the same as for the 
READ operation. 

After address and data setup one program pulse per 
address is applied to the program input (Pin 18). A pro- 
gram loop is a full pass through all addresses. Total 
programming time, Tp^^^gi = N x tp\/y > 100 ms. The 
required number of program loops (N) is a function of the 
program pulse width (tpyy), where: 0.1 ms < tpyy < 
1.0 ms; correspondingly N is: 100 < N < 1000. There 
must be N successive loops through all 1024 addresses. It 
is not permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be pro- 
grammed). At the end of a program sequence the CS/WE 
falling edge transition must occur before the first address 
transition, when changing from a PROGRAM to a READ 
cycle. The program pin (Pin 18) should be pulled down 
to V||_p with an active device, because this pin sources a 
small amount of current (l|p|_) when CSA/VE is at Vmyy 
(12 V) and the program pulse is at V||_p. 

EXAMPLES FOR PROGRAMMING 

Always use theTp^Q^gP Nxtpyy > 100 ms relationship. 



1. All 8192 bits should be programmed with a 0.2 ms 
program pulse width. 

The minimum number of program loops: 



N 



Tptotal 100 ms 



= 500 . One program loop 




Ip^ 0.2 ms 
consists of words to 1023. 

2. Words to 200 and 300 to 700 are to be pro- 
grammed. All other bits are "don't care". The 
program pulse width is 0.5 ms. The minimum 

number of program loops, N = -— = 200. One 

program loop consists of words to 1023. The 
data entered into the "don't care" bits should be 
all Is. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 
to 880. The minimum number of program loops is 
the same as in the previous example, N = 200. One 
program loop consists of words to 1023. The data 
entered into the "don't care" bits should be all Is. 
Addresses to 200 and 300 to 700 must be re- 
programmed with their original data pattern. 

ERASING INSTRUCTIONS 

The MCM2708/27A08 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity x exposure time) is 12.5 Ws/cm^. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the MCM2708/27A08 should be positioned 
about one inch away from the UV-tubes. 
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Advance Information 



2048 X 8-BIT UV ERASABLE PROM 

The MCM2716/27A16 is a 16,384-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogram- 
med periodically. The transparent window on the package allows the 
memory content to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply 
and has a static power-down mode. Pin-for-pin mask programmable 
ROMS are available for large volume production runs of systems 
initially using the MCM2716/27A16. 

• Single ±10% 5 V Power Supply 

• Automatic Power-down Mode (Standby) 

• Organized as 2048 Bytes of 8 Bits 

• Low Power Dissipation 

• TTL Compatible During Read and Program 

• Maximum Access Time = 450 ns MCM2716 

350nsMCM27A16 

• Pin Equivalent to Intel's 2716 

• Pin Compatible to MCM68A316E Mask Programmable ROMs 



Mode 


PIN NUMBER 


9-11, 
13-17 

DQ 


12 

vss 


18 
E/Progr 


20 
G 


21 
Vpp 


24 

Vcc 


Read 


Data out 


vss 


V|L 


V|L 


vcc 


Vcc 


Output Disable 


HiZ 


Vss 


Don't Care 


V|H 


vcc 


Vcc 


Standby 


HiZ 


Vss 


VjH 


Don't Care 


Vcc 


Vcc 


Program 


Data in 


Vss 


Pulsed 
V|LtoV|H 


V|H 


V|HP 


Vcc 


Program Verify 


Data out 


Vss 


V|L 


V|L 


VlHP 


Vcc 


Program Inhibit 


HiZ 


Vss 


V|L 


V|H 


VjHP 


Vcc 



ABSOLUTE MAXIMUM RATINGS (1) 



Rating 


Value 


Unit 


Temperature Under Bias 


-1 to -hSO 


°c. 


Storage Temperature 


-65 to +1 25 


°c 


All Input or Output Voltages with Respect to Vgs during Read 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


-f28 to -0.3 


Vdc 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 



MCM2716 
MCM27A16 



MOS 



(N-CHANNEL, SILICON-GATE) 

2048 X 8-BIT 
UV ERASABLE PROM 




C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 623A 




L SUFFIX 

CE RAMIC PACKAGE 
CASE 716 





PIIM ASSIGNMENT 




1 err 


• 
A7 Vcc 


ZZ)24 


2 cz 


A6 A8 


Z=D23 


3 irr 


A5 A9 


r:3 22 


4 cr 


A4 Vpp 


m2i 


5 1= 


A3 5 


rrD20 


6 cz 


A2 A10 


zni9 


7 C= 


A1 E/Progr 


mi8 


8 Cr 


AO DQ7 


mi7 


9 t= 


DQO DQ6 


=316 


10 cz 


DQ1 DQ5 


=315 


11 cz: 


DQ2 DQ4 


rZ3l4 


12 C= 


Vgg DQ3 


=3l3 




♦PIN NAMES 




A . . . . Address 




DQ . . . .Data Input/Output 






E/Progr .... Chip Enable/Program 






G . . . .Output Enable 




•New industry standard nomenclature 



This is advance information and specifications are subject to change without notice. 
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BLOCK DIAGRAM 



Data Input/Output 
DQ0-DQ7 




nn!!n 



Input/Output Buffers 



Memory 

Matrix 

(128x 128) 




DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC READ OPERATING CONDITIONS (T^ = 0° to +70°C) 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage* IVICM2716 

IVICM27A16 


Vcc 
Vpp 


4.75 

4.5 

Vcc - 0-6 


5.0 
5.0 
5.0 


5.25 

5.5 

Vcc + 0.6 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


Vcc+ 1.0 


Vdc 


Input Low Voltage 


V|L 


-0.1 


- 


0.8 


Vdc 


READ OPERATION DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address, G and E/Progr 
Input Sink Current 


Vjn = 5.25 V 


lin 


- 


- 


10 


luA 


Output Leakage Current 


Vout '■ 5.25 V, G = 5.0 V 


ILO 


- 


- 


10 


AiA 


Vcc Supply Current' (Standby) 


E/Progr = V|H,G = V||_ ^ 


Iqci 


- 


10 


25 


mA 


Vcc Supply Current* (Active) 


G = E/Progr = V|l 


ICC2 


- 


57 


100 


mA 


Vpp Supply Current* 


Vpp = 5.85 V 


IPPI 


- 


- 


5.0 


mA 


Output Low Voltage 


Iql = 2.1 mA 


Vol 


- 


- 


0.45 


V 


Output High Voltage 


Iqh = -400a'A 


VOH 


2.4 


- 


- 


V 



*Vcc niust be applied simultaneously or prior to Vpp. Vcc niust also be switched off simultaneously with or after Vpp. With Vpp connected 
directly to Vcc during the read operation, the supply current would be the sum of Ippi and Icc- The additional 0.6 V tolerance on Vpp 
makes it possible to use a driver circuit for switching the Vpp supply pin from Vcc '^ Read mode to +25 V for programming. Typical values 
are for T/^ = 25°C and nominal supply voltages. 

CAPACITANCE 

(f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = V) 


C|n 


4.0 


6.0 


PF 


Output Capacitance (Vout = V) 


Cput 


8.0 


12 


PF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the 

lAt 
equation: C = — — . 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 



2-91 



MCM2716, MCM27A16 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Ta - to +70°C, Vcc - 5.0 V ± 10% unless otherwise noted.) 



I 





.... 0.8 Volt to 2.2 


Volts 
20 ns 


Input and OutDut Timi no Levels . . . . 




. . 2.0 Volts 






Output Loa 


d 














Characteristic 


Condition 


Symbol 


MCM27A16 


MCM2716 


Units 


Min 


Max 


Min 


Max 


Address Valid to Output Valid 


E/Progr = G = V|l 


tAVQV 


- 


350 


- 


450 


ns 


E/Progr to Output Valid 


(Note 2) 


tELQV 


_ 


350 


- 


450 


ns 


Output Enable to Output Valid 


E/Progr - V|l 


tGLQV 


_ 


120 


- 


120 


ns 


E/Progr to Hi Z Output 




tEHOZ 





100 





100 


ns 


Output Disable to Hr Z Output 


E/Progr = V|L 


tGHOZ 





100 





100 


ns 


Data Hold from Address 


E/Progr = G = V|l 


tAXDX 


. 


- 





- 


ns 



READ MODE TIMING DIAGRAMS 

(Chip Enable = V|l) 



FIGURE 1 - AC TEST LOAD 



I 5,0 V 

► Rl - 2.2 k 



TMt Point O f 



00pF,>T^ >6 



-N— < 



' Includes Jig Capacitanc 




Output Enable 




y////////y 

Data Out '/// 







STANDBY MODE 

(Output Enable = V||_) 

Standby Mode (Chip Select = V||_) 



Standby Mode 



Output Valid 







Active Mode 




- tELQV 
(Note 2) 






NOTE 2; tg |_qv is referenced to E/Progr or stable address, whichever occurs last. 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(T^ = to +70°C, Vcc = 5.0 V ± 10%) 



RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 


vcc 

Vpp 


4.75 
24 


5.0 
25 


5.25 
26 


Vdc 

Vdc 


Input High Voltage for Data 


V|H 


2.2 


- 


Vcc+1 


Vdc 


Input Low Voltage for Data 


V|L 


-0.1 


- 


0.8 


Vdc 



"Vcc must be applied simulataneously or prior to Vpp. Vcc f^iust also be switched off simultaneously with or after Vpp. The device must not 
be inserted into or removed from a board with Vpp at +25 V. Vpp must not exceed the +26 V maximum specifications. 

PROGRAMMING OPERATION DC CHARACTERISTICS 




Characteristic Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address, G and E/Progr Input Vjn = 5.25 V/0.45 
Sink Current 


Ili 


- 


- 


10 


MAdc 


Vpp Supply Current E/Progr = V|i_ 


ippi 


- 


- 


5.0 


mAdc 


Vpp Programming Pulse E/Progr = V|n 
Supply Current 


lpP2 


- 


- 


30 


mAdc 


Vcc Supply Current 


Ice 


- 


- 


100 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVEH 


2.0 


- 


MS 


Output Enable High to Program Pulse 


^GHEH 


2.0 


- 


MS 


Data Setup Time 


tDVEH 


2.0 


- 


MS 


Address Hold Time 


tELAX 


2.0 


- 


MS 


Output Enable Hold Time 


tELGL 


2.0 


- 


MS 


Data Hold Time 


tELGZ 


2.0 


- 


MS 


Output Disable to Hi Z Output 


tGHQZ 





120 


ns 


Output Enable to Valid Data (E/Progr = V|i_) 


tGLQV 


- 


120 


ns 


Program Pulse Width 


tEHEL 


45 


55 


ms 


Program Pulse Rise Time 


tPR 


5 


- 


ns 


Program Pulse Fall Time 


tPF 


5 


- 


ns 



PROGRAMMING OPERATION TIMING DIAGRAM 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
bit in the device is in the "1" state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1" by ultra- 
violet light erasure. 

To set the memory up for PROGRAM mode, the Vpp 
input (pin 21 ) should be raised to +25 V. The Vcc supply 
voltage is the same as for the READ operation and G is 
at V|H. Programming data is entered in 8-bit words 
through the data out (DO) terminals. Only '"O's" will be 
programmed when "O's" and "1's" are entered in the 
data word. 

After address and data setup, a 50 ms program pulse 
(V|L to V|h) is applied to the E/Progr input. A program 
pulse is applied to each address location to be program- 
med. Locations may be programmed individually, sequen- 
tially, or at random. The maximum program pulse width 
is 55 ms; therefore, programming must not be attempted 
with a dc signal applied to the E/Progr input. 

Multiple MCM2716s may be programmed in parallel 
with the same data by connecting together like inputs and 
applying the program pulse to the E/Progr inputs. Dif- 
ferent data may be programmed into multiple MCM2716s 
connected in parallel by using the PROGRAM INHIBIT 
mode. Except for the E/Progr pin, all like inputs (includ- 
ing Output Enable) may be common. 



The PROGRAM VERIFY mode with Vpp at 25 V 
is used to determine that all programmed bits were 
correctly programmed. 

READ OPERATION 

After access time, data is valid at the outputs in the 
READ mode. With stable system addresses, effectively 
faster access time (120 ns) can be obtained by gating the 
data onto the bus with a low Output Enable input (V|l). 

A high level Output Enable input (V|h) puts the 
MCM2716 in the Output Disable mode with outputs in 
the high impedance state. This mode allows two or more 
devices to have outputs OR-tied together on the same data 
bus. Only one of the MCM2716s in this configuration 
should have output enable at V|l to prevent contention 
on the data bus. 

The Standby mode is available to reduce active power 
dissipation from 525 mW to 132 mW. The outputs are 
in the high impedance state when the E/Progr input 
pin is high (V|n) independent of the Output Enable input. 

ERASING INSTRUCTIONS 

The MCM2716/27A16 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose 
(i.e., UV-intensity X exposure time) is 15 Ws/cm2. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-time is 
36 minutes. The lamps should be used without shortwave 
filters and the MCM2716/27A16 should be positioned 
about one inch away from the UV-tubes. 



TIMING PARAMETER ABBREVIATIONS 



TIMING LIMITS 



X X X X 



signal name from which interval is defined - 

transition direction for first signal - 

signal name to which interval is defined - 

transition direction for second signal • 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



The table of timing values shows- either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 



Waveforrr 
Symbol 



WAVEFORMS 

Input 



JUW 



CHANGE 
FROM L TO H 

DON'T CARE 
ANY CHANGE 
PERMITTED 



CHANGING 

STATE 
UNKNOWN 



HIGH 
IMPEDANCE 
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MCM68708 
MCM68A708 



1024 X 8 ERASABLE PROM 

The MCM68708/68A708 is a 8192-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and 
similar applications requiring nonvolatile memory that could be 
reprogrammed periodically. The transparent window on the package 
allows the memory content to be erased with ultraviolet light. 
Pin-for-pin mask-programmable ROMs are available for large volume 
production runs of systems initially using the MCM68708/68A708. 

• Organized as 1024 Bytes of 8 Bits 

• Fully Static Operation 

• Standard Power Supplies of +1 2 V, +5 V and - 5 V 

• Maximum Access Time = 300 ns - MCM68A708 

450 ns - MCM68708 

• Low Power Dissipation 

• Chip-Select Input for Memory Expansion 

• TTL Compatible 

• Three-State Outputs 

• Pin Equivalent to the 2708 

• Pin-for-Pin Compatible to MCM65308, MCM68308 or 2308 
Mask-Programmable ROMs 

• Bus Compatible to the M6800 Family 



MOS 



(N-CHANNEL, SILICON-GATE) 

1024 X 8-BIT 
UV ERASABLE PROM 




C SUFFIX 

f=RIT-SEAL PACKAGE 
CASE 623A 



L SUFFIX 

CERAMIC PACKAGE 
CASE 716 




PIN CONNECTION DURING READ OR PROGRAM 



Mode 


Pin Number { 


9-11,13-17 


12 


18 


19 


20 


21 


24 


Read 


Dout 


vss 


Vss 


Vdd 


V|L 


vbb 


vcc 


Program 


Din 


vss 


Pulsed 
V|HP 


Vdd 


V|HW 


Vbb 


vcc 



PIN ASSIGNMENT 


IC 


A7 Vcc 


=3 24 


2C 


A6 A8 


=J23 


3c: 


A5 A9 


ID 22 


4c: 


A4 Vbb 


r321 


5(= 


A3 CS/WE 


ZJ20 


6c: 


A2 Vdd 


r3 19 


Td 


Al Progr. 


ID 18 


8C= 


AO D7 


ID 17 


9C= 


DO D6 


ID 16 


loc: 


D1 D5 


=3 15 


11C 


D2 D4 


=1 14 


i2c: 


Vss D3 


bi3 































/ 




MC6800 
Microprocessor 


M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 


MCM6B708/68A708 READ ONL 
MEMORY BLOCK DIAGRAM 






, 


I 




















MCM68708 

IV1CM68A708 

EPROM 






Memory 

Matrix 

( 1 024 X 8) 




Data 
Buffers 


1 




' 










Random 
Access 
Memory 






1 














1 








Interface 
Adapter 




T ^ 


1 






1 








Selection 
and Control 
















Interface 
Adapter 


_^ 


Modem 




I 

ress D 
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-.- 




1 






T 




Add 
8 


jta 
us 














1 

Memory Addre 

and Control 


s 
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BLOCK DIAGRAM 



Data Output 
D0-D7 





I in?!!T 



Output Buffari 



Memory 

Matrix 

(64 X 128) 



ABSOLUTE MAXIMUM RATINGS^ 



Rating 


Value 


Unit 


Operating.Temperature 


Oto f70 


°C 


Storage Temperature 


-65 to +125 


°c 


Vdd *~i'^i Respect to Vge 


+20 to -0.3 


Vdc 


Vcc and Vss with Respect to Vga 


+15 to -0.3 


Vdc 


All Input or Output Voltages with 
Respect to Vga during Read 


+15 to -0.3 


Vdc 


CS/WE Input with Respect to Vbb 
during Programming 


+20 to -0.3 


Vdc 


Program Input with Respect to Vge 


+35 to -0.3 


Vdc 


Power Dissipation 


1.8 


Watts 



Note 1 : 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time 
could affect device reliability. 



DC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC READ OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


Vcc 
Vdd 
Vbb 


4.75 
11.4 
-5.25 


5.0 
12 
-5.0 


5.25 
12.6 
-4.75 


Vdc 
Vdc 
Vdc 


Input High Voltage 


V|H 


Vss +2.0 


- 


vgc 


Vdc 


Input Low Voltage 


V|L 


Vss -0.3 


- 


Vss +0.8 


Vdc 



READ OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min , 


Typ 


Max 


Unit 


Address and CS Input Sink Current 


Vin = 5.25 V or Vin = V,L 


lin 


- 


1 


10 


mA 


Output Leakage Current 


Vout = 5.25 V,CS/WE = 5 V 


ILO 


- 


1 


10 


mA 


Vpo Supply Current 


(Note 2) 


Worst -Case Supply Currents 

All Inputs High 

CS/WE = 5.0 V,Ta = 0°C 


Idd 


- 


50 


65 


mA 


Vcc Supply Current 


Ice 


- 


6 


10 


mA 


Vbb Supply Current 


Ibb 


- 


30 


45 


mA 


Output Low Voltage 


l0L = l-B mA 


Vol 


- 


- 


Vss +0.4 


V 


Output High Voltage 


Ioh = -iooma 


VOH 


Vss +2.4 


- 


- 


V 


Power Dissipation (Note 2) 


Ta = 70^0 


Pd 


- 


■ - 


800 


mW 



Note 2: 

The total power dissipation is specified at 800 mW. It is not calculable by summing the various currents (IdD' 'CC- ^"d Ibb' multiplied by 
their respective voltages, since current paths exist between the various power supplies and Vss. "^^^ 'dD- 'CC- ^"d Ibb currents should be 
used to determine power supply capacity only. 

Vbb must be applied prior to VqC ''"d Vqd- Vbb must also be the last power supply switched off. 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 

(All timing with t^ = tf = 20 ns. Load per Note 3) 



Characteristic 


Symbol 


MCM68A708 


MCIVI68708 


Unit 


Min 


Typ 


IVIax 


Min 


Typ 


Max 


Address to Output Delay 


'AO 


- 


220 


300 


- 


280 


450 


ns 


Chip Select to Output Delay 


tco 


- 


60 


120 


- 


60 


120 


ns 


Data Hold from Address 


^DHA 


10 


- 


- 


10 


- 


- 


ns 


Data Hold from Deselection 


tDHD 


10 


- 


120 


10 


- 


120 


ns 




CAPACITANCE (periodically sampled rather than 100% tested. 



Characteristic 


Condition 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 
(f = 1.0 MHz) 


Vin =0 V,Ta = 25°C 


Cin 


4,0 


6.0 


PF 


Output-Capacitance 
(f = 1.0 MHz) 


Vout = V, Ta = 25°C 


Cout 


8.0 


12 


pF 



Note 3: 

Output Load = 1 TTL Gate and C|_ = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels: Inputs: 0.8 Vend 2.8 V 

Outputs: 0.8 V and 2.4 V 



AC TEST LOAD 



Test Point O- 




5,0 V 
; R|_ = 2.2 k 



MMD6150 
-J- or Equiv 
.J. MMD7000 

or Equiv 



• Includes Jig Capacitance 



READ OPERATION TIMING DIAGRAM 




Output Invalid 
(High Impedance) 

/ / y / / /^ 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 
Vdd 
vbb 


4.75 
11.4 
-5.25 


5.0 
12 
-5.0 


5.25 
12.6 
-4.75 


Vdc 
Vdc 
Vdc 


Input High Voltage for All Addresses and Data 


V|H 


3.0 


- 


Vcc + 1 


Vdc 


Input Low Voltage (except Program) 


V|L 


vss 


- 


0.65 


Vdc 


CS/WE Input High Voltage (Note 4) 


VjHW 


11.4 


12 


12.6 


Vdc 


Program Pulse Input High Voltage (Note 4) 


V|HP 


25 


" 


27 


Vdc 


Program Pulse Input Low Voltage (Note 5) 


V|LP 


Vss 


- 


1.0 


Vdc 



Note 4: Referenced to Vss- 

Note 5: V|HP"V||_p = 25 V min. 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and CS/WE Input Sink Current 


Vjn = 5.25 V 


ILI 




.... 


10 


nAdc 


Program Pulse Source Current 




hPL 




- 


3.0 


mAdc 


Program Pulse Sink Current 




l|PH 


- 


-.^ 


20 


mAdc 


Vdd Supply Current 


Worst-Case Supply Currents 
All Inputs High 
CS/WE - 5 V, Ta - 0°C 


idd 


- 


50 


65 


mAdc 


Vqc Supply Current 


Ice 


._. 


6 


10 


mAdc 


VgB Supply current 


Ibb 


- 


30 


45 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


'AS 


10 


-- 


AiS 


CS/WE Setup Time 


'CSS 


10 


- 


^IS 


Data Setup Time 


tDS 


10 


- 


JiS 


Address Hold Time 


'AH 


1.0 


- 


i"S 


CS/WE Hold Time 


tCH 


0.5 


- 


MS 


Data Hold Time 


tDH 


1.0 


~ 


(JS 


Chip Deselect to Ouptut Float Delay 


tDF 





120 


ns. 


Program to Read Delay 


'DPR 


- 


10 


MS 


Program Pulse Width 


tpw 


0.1 


1.0 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 ■ 


2.0 


MS 
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PROGRAMMING OPERATION TIMING DIAGRAM 



READ— *- 
(After N 
Program 

Loops) 





Note 6: The CS/WE transistion must occur after the Program Pulse transition and before the Address Transistlon. 



Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liability arising 
out of the application or use of any product or circuit described herein: neither does it convey any license under its patent rights nor the rights of others 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
bit in the device is in the "1 " state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1 " by ultra- 
violet light erasure. 

To set the memory up for programming mode, the 
CS/WE input (Pin 20) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the 
data output terminals (DO to D7). 

Logic levels for the data lines and addresses and the 

supply voltages (^cc ^DD' ^bb' ^''^ ^^^ ^^"^^ ^^ ^o"" ^^^ 
READ operation. 

After address and data setup one program pulse per 
address is applied to the program input (Pin 18). A pro- 
gram loop is a full pass through all addresses. Total 
programming time, Tp^otal = N x tpyy > 100 ms. The 
required number of program loops (N) is a function of the 
program pulse width (tpy/y), where: 0.1 ms < tp\j\i < 
1.0 ms; correspondingly N is: 100 < N < 1000. There 
must be N successive loops through all 1024 addresses. It 
is not permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be pro- 
grammed). At the end of a program sequence the CS/WE 
falling edge transition must occur before the first address 
transition, when changing from a PROGRAM to a READ 
cycle. The program pin (Pin 18) should be pulled down 
to V|Lp with an active device, because this pin sources a 
small amount of current (I|pl) when CS/WE is at Vmyy 
(12 V) and the program pulse is at V|Lp. 

EXAMPLES FOR PROGRAMMING 

Always use theTp^Q^g|= Nxtpy\y > 100 ms relationship. 



1. All 8092 bits should be programmed with a 0.2 ms 
program pulse width. 

The minimum number of program loops: 



N = 



"•"Ptotal 100 ms 



= 500 . One program loop 



tpw 0.2 ms 

consists of words to 1023. 

Words to 200 and 300 to 700 are to be pro- 
grammed. All other bits are "don't care". The 
program pulse width is 0.5 ms. The minimum 
100 



number of program loops, N 



0.5 



= 200. One 



program loop consists of words to 1023. The 
data entered into the "don't care" bits should be 
all Is. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 
to 880. The minimum number of program loops is 
the same as in the previous example, N = 200. One 
program loop consists of words to 1023. The data 
entered into the "don't care" bits should be all Is. 
Addresses to 200 and 300 to 700 must be re- 
programmed with their original data pattern. 

ERASING INSTRUCTIONS 

The IVICM68708/68A708 can be erased by exposure to 
high Intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended Integrated dose (I.e., 
UV-intenslty x exposure time) Is 12.5 Ws/cm^. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-tlme is 
30 minutes. The lamps should be used without shortwave 
filters and the MCM68708/68A708 should be positioned 
about one inch away from the UV-tubes. 
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Advance InformaLtion 



8192 X 8-BIT UV ERASABLE PROM 

The MCM68764/68A764 is a 65,536-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogram- 
med periodically or for replacing 64K ROMs for fast turnaround 
time. The transparent window on the package allows the memory 
content to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply 
and has a static power-down mode. Pin-for-pin mask programmable 
ROMs are available for large volume production runs of systems 
initially using the MCM68764/68A764. 

• Single +5 V Power Supply 

• Automatic Power-down Mode (Standby) with Chip Enable 

• Organized as 8192 Bytes of 8 Bits 

• Low Power Dissipation 

• Fully TTL Compatible 

• Maximum Access Time = 450 ns MCM68764 

350 ns MCM68A764 

• Standard 24-Pin DIP for EPROM Upgradability 

• Pin Compatible to MCM68A364 Mask Programmable ROM 



MODE SELECTION 



Mode 


PIN NUMBER 


9-11, 

13-17, 

DQ 


12 

vss 


20 

E/Vpp 


24 

vcc 


Read 


Data out 


vss 


V|L 


vcc 


Output Disable 


Hi-Z 


Vss 


V|H 


Vcc 


Standby 


Hi-Z 


Vss 


V|H 


Vcc 


Prograrn 


Data In 


Vss 


Pulsed 
ViLpto V|HP 


Vcc 



ABSOLUTE MAXIMUM RATINGS (1) 



Rating 


Value 


Unit 


Tennperature Under Bias 


-10 to +80 


OC 


Storage Temperature 


-65 to +1 25 


°C 


All Input or Output Voltages with Respect to Vss during Read 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vgs 


+28 to -0.3 


Vdc 


NOTE 1; Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 



MCM68764 
MCM68A764 



MOS 



(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
UV ERASABLE PROM 




C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 623A 




L SUFFIX 

CERAMIC PACKAGE 
CASE 716 



PIN ASSIGNMENT 


1C= 


• 
A7 Vcc 


=3 24 


2 CZ 


A6 A8 


I=]23 


3 CZ 


A5 A9 


z:3 22 


4 C= 


A4 A12 


ZZ121 


5 C= 


A3 E/Vpp 


ZZ120 


6 d 


A2 A10 


ZI319 


7 CZ 


A1 All 


ZZl 18 


8 ci: 


AO DQ7 


=117 


9 cz: 


DQO DQ6 


=316 


10 [=: 


DQ1 DQ5 


=315 


11 cz 


DQ2 DQ4 


=I14 


12 td 


Vss DC13 


=313 




*PIN NAMES 




A . . . . Address 




DO .... Data Input/Output 






E/Vpp .... Chip Enable/Program 






G . . . . Output Enable 




•New industry standard nomenclature 



nd specifications are subject to change without noti( 
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BLOCK DIAGRAM 



'cc- 





Data Input/Output 
DQ0-DQ7 



nnnn 



Input/Output Buffers 



Memory 
Matrix 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC READ OPERATING CONDITIONS (Ta = 0° to +700C) 



Parameter 


Symbol 


MIn 


Nom 


Max 


Unit 


Supply Voltage* IVICIVI68764 

MCM68A764 


vcc 


4.75 
4.5 


5.0 
5.0 


5.25 
5.5 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


Vcc +1 


Vdc 


Input Low Voltage 


V|L 


-0.1 


- 


0.8 


Vdc 



READ OPERATING DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address Input Sink Current 


V|n = 5.25 V 


"in 


- 


- 


10 


PA 


Output Leakage Current 


Vout = 5.25 V 


iLO 


- 


- 


10 


/iA 


E/Vpp Input Sink Current 


E/Vpp = V|L 
I/Vpp = V|H 
E/Vpp = V|HP 


lEL 

'EH = IPL 

IPH 


- 


- 


10 
200 
30 


iUA 
MA 
mA 


Vcc Supply Current (Active) 


E/Vpp = V|L 


icci 


- 


- 


160 


mA 


Vcc Supply Current (Standby) 


F/Vpp = V|H 


ICC2 


- 


' - 


25 


mA 


Output Low Voltage 


l0L = 2.1 mA 


Vol 


- 


0.1 


0.45 


V 


Output High Voltage 


'OH = — 400mA 


VOH 


2.4 


4.0 


- 


V 



CAPACITANCE 

(f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = V) 


Cin 


4.0 


6.0 


PF 


Output Capacitance (Vo^t = V) 


Cout 


8.0 


12 


PF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the 

I At 
equation; C = -— ; . 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Ta = to +70OC, Vcc = 5.0 V ± 5%) 



RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Nom 


Max 


Unit 


Supply Voltage 


Vcc 


4.75 


5.0 


5.25 


Vdc 


Input High Voltage for All Addresses and Data 


V|H 


2.0 


- 


Vcc + 1 


Vdc 


Input Low Voltage for All Addresses and Data 


V|L 


-0.1 


- 


0.8 


Vdc 


Program Pulse Input High Voltage 


V|HP 


24 


25 


26 


Vdc 


Progrann Pulse Input Low Voltage 


V|LP 


2.0 


Vcc 


6.0 


Vdc 



PROGRAMMING OPERATION DC CHARACTERISTICS 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 




Characteristic Condition 


Symbol 


Min 


Typ . 


Max 


Unit 


Address Input Sink Current Vjn = 5.25 V 


ILI 


- 


- 


10 


AtAdc 


Program Pulse Current (Vpp = 25 V) 


IPH 


- 


- 


30 


mAdc 


Vpp Programming Pulse Current (Vpp = 5 V) 


lpL= IeH 


- 


- 


200 


/M 


Vcc Supply Current 


icc 


- 


- 


160 


mAdc 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVPH 


2.0 


- 


jUS 


Data Setup Time 


tDVPH 


2.0 


- 


A(s 


Chip Enable to Valid Data 


tELQV 


450 


- 


ns 


Chip Disable to Data In 


tEHDV 


2.0 


- 


IJs 


Program Pulse Width* 


tPHPL 


1.0 


55 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


IJs 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


jUS 



*The minimum programming time is twice the programming time after successful verification of the programmed pattern, but maximum 
programming time is 55 ms. 



PROGRAMMING OPERATION TIMING DIAGRAM 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 




Input Pulse Levels .... 
Input Rise and Fall Times 



0.8 Volt to 2.2 Volts 
20 ns 



Input Timing Levels . 
Output Timing Levels 
Output Load 



1 Volt and 2 Volts 

0.8 Volt to 2 Volts 

100 pF + 1 74 Series TTL Load 



Characteristic 


Condition 


Symbol 


.MCM68A764 


MCM68764 


Units 


Min 


Max 


Min 


Max 


Address Valid to Output Valid 


E = V|L 


tAVQV 


- 


350 


- 


450 


ns 


E to Output Valid 




tELQV 


- 


350 


- 


450 


ns 


E to Hi-Z Output 




tEHQZ 





100 





100 


ns 


Data Hold from Address 


E-=V|L 


tAXDX 





- 





- 


ns 



READ MODE TIMING DIAGRAM 



x: 



ADDRESS VALID 



tAVQV''*ELQV 



tEHQZ 



DATA VALID 



> 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
bit in the device is in the "1" state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1" by ultra- 
violet light erasure. 

To set the memory up for Program Mode, the E/Vpp 
input (Pin 20) should be between +2.0 and +6.0 V, 
which will tristate the outputs and allow data to be set- 
up on the DO terminals. The Vcc voltage is the same as 
for the Read operation. Only "O's" will be programmed 
when "O's" and "1's" are entered in the 8-bit data word. 

After address and data setup, 25 volt programming 
pulse (V|H to V|HP) is applied to the E/Vpp input. A 
program pulse is applied to each address location to be 
programmed. Locations may be programmed indivi- 
dually, sequentially, or at random. The maximum pro- 
gram pulse width is 55 ms and the maximum program 
pulse amplitude is 26.0 V. 

Multiple MCM68764s may be programmed in parallel 
by connecting like inputs and applying the program 
pulse to the E/Vpp inputs. Different data may be pro- 
grammed into multiple MCM68764s connected in paral- 
lel by selectively applying the programming pulse only 
to the MCM68764S to be programmed. 



READ OPERATION 

After access time, data is valid at the outputs in the 
Read mode. A single input (E/Vpp) enables the out- 
puts and puts the chip in active or standby mode. With 
E/Vpp = "0" the outputs are enabled and the chip is 
in active mode, with F/Vpp = "1" the outputs are 
tristated and the chip is in standby mode. During stand- 
by mode, the power dissipation is reduced from 880 mW 
to 132 mW. 

Multiple MCM68764 may share a common data bus 
with like outputs OR-tied together. In this configuration 
the E/Vpp input should be high on alJ unselected MCM 
68764s to prevent data contention. 



ERASING INSTRUCTIONS 

The MCM68764 can be erased by exposure to high 
intensity shortwave ultraviolet light, with a wavelength 
of 2537 angstroms. The recommended integrated dose 
(i.e., UV-intensity X exposure time) is 15 Ws/cm2. 
As an example, using the "Model 30-000" UV-Era- 
ser (Turner Designs, Mountain View, CA 94043) the 
ERASE-time is 36 minutes. The lamps should be used 
without shortwave filters and the MCM68764 should 
be positioned about one inch away from the UV-tubes. 




TIMING PARAMETER ABBREVIATIONS 

t 

signal name from which interval is defined - 
transition direction for first signal- 
signal name to which interval is defined - 
transition direction for second signal ■ 



X X X X 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 



WAVEFORMS 



Waveform 
Symbol 



'HI 



MUST Bt 


WILL BE 


VALID 


VALID 


CHANGE 


WILL CHANGE 


FROM H TO L 


FROM H TO L 


CHANGE 


WILL CHANGE 


FROM L TO H 


FROM L TO H 


DON'T CARE 


CHANGING 


ANY CHANGE 


STATE 


PERMITTED 


UNKNOWN 




HIGH 




IMPEDANCE 



_2=10.S_ 



(&> 



MOTOROLA 



2048 X 8 ERASABLE PROM 

The TMS2716 and TMS27A16 are 16,384-bit Erasable and 
Electrically Reprogrammable PROMs designed for system debug 
usage and similar applications requiring nonvolatile memory that 
could be reprogrammed periodically. The transparent window on the 
package allows the memory content to be erased with ultraviolet 
light. The TIV1S2716 is pin compatible with 2708 EPROMs, allowing 
easy memory size doubling. 

• Organized as 2048 Bytes of 8 Bits 

• Fully Static Operation (No Clocks, No Refresh) 

• Standard Power Supplies of +12 V, +5 V, and -5 V 

• Maximum Access Time = 300 ns - TIVIS27A1 6 

450ns-TMS2716 

• Chip-Select Input for Memory Expansion 

• TTL Compatible — No Pull-up Resistors Required 

• Three-State Outputs for OR-Tie Capability 

• The TMS2716 is Pin Compatible to MCM2708 and 

MCM68708 EPROMs 



BLOCK DIAGRAM 
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TMS2716 
TMS27A16 



MOS 



(N-CHANNEL, SILICON-GATE) 

2048 X 8-BIT 
UV ERASABLE PROM 



24 


1 





C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 623A 

L SUFFIX 

CERAMIC PACKAGE 
CASE 716 



PIN ASSIGNMENT 


1 1= 


A7 Vcc(E) 


ri24 


2 d 


A6 A8 


3 23 


3 d 


A5 A9 


-3 22 


4 C= 


A4 Vbb 


=)21 


5 CZ 


A3 A10 


=1 20 


6 CZ 


A2 Vdd 


=1 19 


7 C= 


A1 S(Progr) 


Zl 18 


8 C 


AO D7 


Zl 17 


9 [= 


DO D6 


=3 16 


10 d 


D1 D5 


Z}15 


11 c 


D2 D4 


=) 14 


12 C= 


Vss D3 


=D 13 









PIN NAMES 

A0-A10 . . . . Address Inputs 
DQ0-DQ7 . . . Data Input (Program) o 
Output (Read) 
(E) . . . . Program Enable 
S . . . . Chip Select 
(Progr) .... Program Pulse 
Vgg .... -5 V Power Supply 
^CC ■ • ■ .+5 V Power Supply 
Vqo • • ■ .-H2V Power Supply 
Vcc .... Ground 
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ABSOLUTE MAXIMUM RATINGS (1) 



Rating 


Value 


Unit 


Operating Temperature 


to +70 


°C 


Storage Teimperaluie 


-65 to + 125 


°c 


Vqd ^''^i Respect to Vbb 


+ 20 to -0.3 


Vdc 


Vcc ^""^ '*^SS '"'t^' Respect to Vgg 


+ 15 to -0.3 


Vdc 


All Input or Output Voltage with Respect to Vgg During Read 


+ 15to -0.3 


Vdc 


(E) Input with Respect to Vgg During Programming 


+ 20 to -0.3 


Vdc 


Program Input with Respect to Vgg 


+ 35 to -0.3 


Vdc 


Power Dissipation 


1.8 


Watts 



PIN CONNECTION DURING 
READ OR PROGRAM 



Mode 


Pin Number | 


9-11, 
13-17 


18 


24 


Read 


Dout 


ViLOr 
V|H 


vcc 


Program 


Din 


Pulsed 
V|HP 


V|HW 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



DC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 




RECOMMENDED DC READ OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage TMS2716 

TMS27A16 


vcc 
Vdd 
Vbb 


4.75 
11.4 
-5,25 


5.0 
12 
-5.0 


5.25 
12.6 
-4.75 


Vdc 
Vdc 
Vdc 


Vcc 
Vdd 
Vbb 


4.5 
10.8 
-5.5 


5.0 
12 
-5.0 


5.5 
13.2 
-4.5 


Vdc 
Vdc 
Vdc 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 10 


Vdc 


Input Low Voltage 


V|L 


vss 


- 


0.65 


Vdc 



READ OPERATING DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address Input Sink Current 


Vin "' Vccmaxor Vin = V|L 


'in 


- 


1 


10 


A-A 


Output Leakage Current 


Vout " Vccmax and S = 5 V 


ILO 


■~ 


1 


10 


fjA 


Vdd Supply Current 


Worst-Case Supply Currents 

All Inputs High 

(E) =5.0 V,Ta = 0"C 


'dd 


- 


- 


65 


mA 


Vcc Supply Current 


'cc 


- 


- 


12 


mA 


Vgg Supply Current 


'bb 




- 


45 


mA 


Output Low Voltage 


Iql == 1.6 mA 


Vol 


- 


... 


0.45 


V 


Output High Voltage 


Iqh = -100/.iA 


Vqhi 


3.7 


- 


- 


V 


Output High Voltage 


lOH = -1.0 mA 


V0H2 


2.4 


- 


" 


V 



Vgg must be applied prior to Vcc and Vdd- Vgg must also be the last power supply switched off. 
CAPACITANCE (periodically sampled rather than 100% tested) 



Characteristic 


Condition 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 
(f - 1.0 MHz) 


Vin =0 V, Ta = 25°C 


Cin 


4.0 


6.0 


pF 


Output Capacitance 
(f = 1.0 MHz) 


Vout=OV, Ta = 25°C 


Cout 


8.0 


12 


pF 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature'range unless otherwise noted) 
(All timing with tr = tf = 20 ns, Load per Note 2) 




Characteristic 


Symbol 


TMS2716 


TMS27A16 




Min 


Max 


Min 


Max 


Unit 


Address to Output Delay 


tAVQV 


- 


450 


- 


300 


ns 


Chip Select to Output Delay 


«SLQV 


- 


120 


- 


120 


ns 


Data Hold from Address 


tAXQZ . 


10 


- 


10 


- 


ns 


Data Hold from Deselection 


tSHQZ 


10 


120 


10 


120 


ns 



NOTE 2: Output Load = 1 TTL Gate and Cl = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels - Inputs: 0.8 V and 2.8 V 

Outputs: 0.8 V and 2.4 V 



AC TEST LOAD 




• MMD7000 



' Includes Jig Capacitance 
•For Vqh 



TIMING PARAMETER ABBREVIATIONS 



^ X X X X 



signal name from which interval is defined- 
transition direction for first signal- 
signal name to which interval is defined - 
transition direction for second signal • 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum iimit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
response^ from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since , the device never provides data later than 
that time. 



READ OPERATION TIMING DIAGRAM 




Chip Select, S 



Data Out, Q 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 
Vdd 
Vbb 


4.75 
11.4 
-5.25 


5.0 
12 
-5.0 


5.25 
12.6 
-4.75 


Vdc 
Vdc 
Vdc 


Input High Voltage for Data 


V|HD 


3.8 


- 


VcC+1 


Vdc 


Input Low Voltage for Data 


V|LD 


vss 


- 


0.65 


Vdc 


Input High Voltage for Addresses 


V|HA 


3.8 


- 


VcC+1 


Vdc 


Input Low Voltage for Addresses 


Vila 


Vss 


- 


0.4 


Vdc 


Program Enable (E) Input High Voltage (Note 3) 


V|HW 


11.4 


12 


12.6 


Vdc 


Program Enable (E) Input Low Voltage (Note 3) 


V|LW = Vcc 


4.75 


5.0 


5.25 


Vdc 


Program Pulse Input High Voltage (Note 3) 


V|HP 


25 


- 


27 


Vdc 


Program Pulse Input Low Voltage (Note 4) 


V|LP 


Vss 


- 


1.0 


Vdc 



NOTE 3: Referenced to Vgg. 
NOTE 4: V|hp - V|lp = 25 V min. 



PROGRAMMING OPERATION QC CHARACTERISTICS 




Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit- 


Address Input Sink Current 


Vin = 5.25 V 


iLl 


- 


- 


10 


^Adc 


Program Pulse Source Current 




llPL 


- 


- 


3.0 


mAdc 


Program Pulse Sink Current 




l|PH 


- 


- 


20 


mAdc 


Vqd Supply Current 


Worst -Case Supply Currents 

All Inputs High 

(E) = 5 V,Ta =0°C 


Idd 


- 


- 


65 


mAdc 


Vqq Supply Current 


icc 


- 


- 


15 


mAdc 


VgB Supply current 


Irb 


- 


- 


45 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


'AVPH 


10 


- 


MS 


(E) Setup Time 


tEHPH 


10 


- 


MS 


Data Setup Time 


tDVPH 


10 


- 


MS 


Address Hold Time 


tPLAX 


1.0 


- 


MS 


(E) Hold Time 


tPLEL 


0.5 


- 


MS 


Data Hold Time 


tPLDX 


1.0 


- 


MS 


Program to Read Delay 


<ELQV 


- 


10 


MS 


Program Pulse Width 


tPHPL 


0.1 


1.0 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


MS 



Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liability arising 
out of the application or use of any product or circuit described herein: neither does it convey any license under its patent rights nor the rights of others. 
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PROGRAMMING OPERATION TIMING DIAGRAM 





NOTE 5: This Program Enable tranistion must occur after the Program Pulse transition and before the Address Transition 







WAVEFORM DEFINITIONS 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every bit 
in the device is in the "1" state (represented by Output 
High). Data are entered by programming zeros (Out- 
put Low) into the required bits. The words are addressed 
the same way as in the READ operation. A programmed 
"0" can only be changed to a "1" by ultraviolet light 
erasure. 

To set the memory up for programming mode, the 
Vcc(E) input (Pin 24) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the data 
output terminals (DQO to DQ7). 

The Vqd and Vbb supply voltages are the same as for 
the READ operation. 

After address and data setup, one program pulse per 
address is applied to the program input. A program loop is 
a full pass through all addresses. Total programming time/ 
address, Tptotal = N X tpHPL > 100 ms. The required 
number of program loops (N) is a function of the program 
pulse width (tpHPL) where: 0.1 ms < tpHPL "^ TO ms; 
correspondingly, N is: 100 < N < 1000. There must be 
N successive loops through all 2048 addresses. It is not 
permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be 
programmed). At the end of a program sequence the 
Program Enable (E) falling edge transition must occur 
before the first address transition", when changing from 
a PROGRAM to a READ cycle. The program pin should 
be pulled down to V||_p with an active device, because 
this pin sources a small amount of current (I|Pl) when 
(E) is at V|HW (12 V) and the program pulse is at V|Lp. 



EXAMPLE FOR PROGRAMMING 

Always use the Tptotai = N X tpHPL ^ 100 ms 
relationship. 

1. All 16,384 bits should be programmed with a 0.2 ms 
program pulse width. 

The minimum number of program loops: 




N 



TPtotal ^ 100 ms 
tpHPL 0.2 ms 



500. 



One program loop consists of words to 2047. 

2. Words to 200 and 300 to 700 are to be pro- 
grammed. All other bits are "don't care". The' program 
pulse width is 0.5 ms. The minimum number of program 
loops, N = 100/0.5 = 200. One program loop consists of 
words to 2047. The data entered into the "don't care" 
bits should be all Is. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 to 880. 
The minimum number of program loops is the same as in 
the previous example, N = 200. One program loop consists 
of words to 2047. The data entered into the "don't 
care" bits should be all Is. Addresses to 200 and 
300 to 700 must be reprogrammed with their original 
data pattern. 

ERASING INSTRUCTIONS 

The TMS2716/27A16 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 12.5 Ws/cm^. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the TMS2716/27A16 should be positioned 
about one inch away from the UV-tubes. 
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MCM6670 
MCM6674 



128c X 7 X 5 CHARACTER GENERATOR 

The MCM6670 is a mask-programmable horizontal-scan (row 
select), character generator containing 128 characters in a 5 X 7 
matrix. A 7-bit address code is used to select one of the 128 available 
characters, and a 3-bit row select code chooses the appropriate row 
to appear at the outputs. The rows are sequentially displayed, 
providing a 7-word sequence of 5 parallel bits per word for each 
character selected by the address inputs. 

The l\/ICM6674 is a preprogrammed version of the IVICM6670. 
The complete pattern of this device is contained in this data sheet. 

• Fully Static Operation 

• TTL Compatibility 

• Single ±10% -f 5 Volt Power Supply 

• 18-Pin Package 

• Diagonal Corner Power Supply Pins 

• Fast Access Time, 350 ns (max) 



MOS 



(N-CHANNEL, SILICON GATE) 



128c ;^ 7 x5 

HORIZONTAL-SCAN 

CHARACTER GENERATOR 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to -^7.0 


Vdc 


Input Voltage 


V,n 


-0.3 to -^7.0 


Vdc 


Operating Temperature Range 


Ta 


to +70 


°C 


Storage Temperature Range 


^stg 


-65 to -H 50 


°C 



L SUFFIX 

CERAMIC PACKAGE 
CASE 680 





P SUFFIX 

PLASTIC PACKAGE 
CASE 707 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 









BLOCK DIAGRAM 






— O 12 DO 
— O 13 D1 
— O 14 D2 
— O 15 D3 
— O 16 D4 






Output 
Buffers 


AO 7 O— 
A1 6 O— 
A2 5 O— 
A3 4 O— 
A4 3 O- 
A5 2 O— 
AS 1 O- 


Address 
Decode 




Memory 
Matrix 




Row 
Decode 






















6 6 4 


1 


11 10 s , 
RSI RS2 RS3 


Chip 
Select 


Vcc- P 
Gnd - F 


in 9 












i 

17 
CS 



PIN ASSIGNMENT 



o 

A6 


vcc 


A5 


CS 


A4 


D4 


A3 


D3 


A2 


D2 


A1 


D1 


AO 


DO 


RS3 


RSI 


Gnd 


RS2 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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DC OPERATING CONDITIONS AND CHARACTERISITCS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage ' 


V|H 


2.0 


- 


5.25 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 


Characteristic 


Symbol 


MIn 


Typ 


Max 


Unit 


Input Current 

(Vin = 0to5.25 V) 


lin 


- 


- 


2.5 


MAdc 


Output High Voltage 
(Ioh = -205mA) 


VoH 


2.4 


- 


Vcc 


Vdc 


Output Low Voltage 
(l0L= 1-6 mA) 


Vol 


- 


- 


0.4 


Vdc 


Output Leakage Current (Three-State) 

(CS = 2.0 V or CS = 0.8 V, V^^,^ = 0.4 V to 2,4 V) 


Ilo 


- 


- 


10 


MAdc 


Supply Current 

(Vcc = 5.25 V,Ta = 0°C) 


Ice 


- 


~ 


130 


mAdc 




CAPACITANCE (T^ = 25°C, f = 1 .0 MHz) 



Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cin 


5.0 


pF 


Output Capacitance 


Cout 


5,0 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



AC TEST CONDITIONS 



AC TEST LOAD 



Condition 


Value 


Input Pulse Levels 


0.8 V to 2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


1 TTL Gate and Ci_ = 30 pF 



Test Point o- 



-M- 




MMD7000 
or Equiv 



AC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


tcyc 


350 


- 


ns 


Address Access Time 


tacc(A) 


- 


350 


ns 


Row Select Access Time 


tacc(RS) ' 


- 


350 


ns 


Chip Select to Output Delay 


tCO 


- 


150 


ns 
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TIMING DIAGRAM 
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CUSTOM PROGRAMMING FOR MCM6670 



By the programming of a single photomask, the cus- 
tomer may specify the content of the i\/ICM6670. En- 
coding of the photomask is done with the aid of a com- 
puter to provide quick, efficient implementation of the 
custom bit pattern while reducing the cost of implemen- 
tation. 

Information for the custom memory content may be 
sent to Motorola in the following forms, in order of 
preference: 

1. Hexadecimal coding using IBM Punch Cards (Fig- 
ures 3 and 4). 

2. Hexadecimal coding using ASCII Paper Tape Punch 
(Figure 5). 

Programming of the MCM6670 can be achieved by 
using the following sequence: 

1. Create the 128 characters in a 5 x 7 font using 
the format shown in Figure 1. Note that information at 
output D4 appears in column one, D3 in column two, 
thru DO information in column five. The dots filled in 
and programmed as a logic "1 " will appear at the outputs 



as VqH/' the dots left blank will be at Vql- RO is always 
programmed to be blank (Vql)- (Blank formats appear at 
the end of this data sheet for your convenience; they are 
not to be submitted to Motorola, however.) 

2. Convert the characters to hexadecimal coding treat- 
ing dots as ones and blanks as zeros, and enter this infor- 
mation in the blocks to the right of the character font 
format. The information for D4 must be a hex one or 
zero, and is entered in the left block. The information for 
D3 thru DO is entered in the right block, with D3 the 
most significant bi* for the hex coding, and DO the 
least significant. 

3. Transfer the hexadecimal figures either to punched 
cards (Figure 3) or to paper tape (Figure 5). 

4. Transmit this data to Motorola, along with the 
customer name, customer part number and revision, and 
an indication that the source device is the MCM6670. 

5. Information should be submitted on an organiza- 
tional data form such as that shown in Figure 2. 



FIGURE 1 -CHARACTER FORMAT 



ROW SELECT 
TRUTH TABLE 



RS3 


RS2 


RS1 


OUTPUT 











1 

1 




1 



1 


RO 
R1 
R2 
R3 


- 1 
1 
1 
1 






1 

1 




1 



1 


R4 

R6 
R7 



Character M ■ ,mhp/Z:^/72V?f6>€ /A/^C/P Character Nun^be {CMMEKM^f^J 



RO D 
R1 D 

R2 D 



MSB LSB HEX 

DDDD 
DEIDD 

DDDS 
DDDEl 

DDDia 
DDDKl 






o 





^ 





A 




1 




1 




F 




1 


1 


1 



RO D 

R1 13 

R2 ^ 



MSB LSB HEX 

DDDD 

nnDD 

DDDD 
SHaD 
DDDD 
DDDD 



o 





1 


F 


1 





1 





1 


C 


1 





1 





1 


F 
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FIGURE 2 


- FORMAT FOR PROGRAMMING GENERAL OPTIONS 




Customer: 

Company 

Pqrt N)rv 




ORGANIZATIONAL DATA 
MCM6670 MOS READ ONLY MEMORY 






IVlotorola Use Only: 

Diintp- 




Parr Nn 


Drigjnatnr 


Specif Nn 


Phone 
Chip-Select Options: 


No 

CS 






Active High 
1 

D 


Active Low No-Connect 


D D 






FIGURE 3 - CARD PUNCH FORMAT 



Columns 

1-9 Blank 

10-25 Hex coding for first character 

26 Slash (/) 

27-42 Hex coding for second character 

43 Slash (/) 

44-59 Hex coding for third character 

60 Slash (/) 

61-76 Hex coding for fourth character 

77-78 Blank 

79-80 Card number (starting 01 ; thru 32) 



Column 10 on the first card contains either a zero or 
a one to program D4 of row RO for the first character. 
Column 11 contains the hex character for 03 thru DO. 
Columns 12 and 13 contain the information to program 
R1. The entire first character is coded in columns 10 thru 
25. Each card contains the coding for four characters; 
32 cards are required to program the entire 1 28 characters. 
The characters must be programmed in sequence from 
the first character to the last in order to establish proper 
addressing for the part. Figure 3 provides an illustration of 
the correct format. 



FIGURE 4 - EXAMPLE OF CARD PUNCH FORMAT 
(First 12 Characters of MCM6670P4) 



^ 



\^ 



000000 000||0OOOO0O0 0QOOO0|||OO0|0|O|Q|O|0|||||Q|O|0|0|0|000||||0|Q|0|0|0|0 00 0O|O 

1 2 3 4 3 t 7 I S 10 tl t7 13 M IS t« 17 18 19 70 21 ?? 23 14 H M 7T 21 23 » 3131 33 34 35 31 3) 31 » 40 4MI 43 44 4S 46 47 4(49 50 51 S2 53 54 S5 W 57 51 SSEO G1 62 £3 E4 E5 (6 67 £« 63 70 ^ 72 73 14 7576 77 Tt 79 HI 

111 111 tnn|i|||||||||||i| 111 t|i|t|i|i|i|i|ini II Mill 1111 ilntl mill mill ml 

22222222222222222222222222222222222222222222222222222222222222222222222222222222 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
4/ 44444444444444444444444444444444444444444444|4|4|4|4|4|44444444444444444444444 
5555555555555555555 555555555555555555555555555555555555555555555555555555555 5555 
6SS66E6666E6|6e6e6E6C SGE|EBSE|6S666S66SGE6666E6E666666SSG6|6 666EE666666 G668i665C 
77777777777777777777777777777777777777777777777777777777777777777777777777777 777 
ISt 11888888 8888188 88 88l8lli888888i888l888S888 8888 88888888 888 8 8 ess 888 88888 888 8111 
9 9 9 9 9 9 9 9 9 S 9 9 9 9 9 9 9 9 9 9 9 9 9 9 S 9 9 9 9 9 3 9 9 9 3 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9'9 9 S 3 9 9 9 9 9 S 9 9 ; 9 9 9 9 9 9 9 9 9 9 9 

I 2 J 4 S 8 "7 8 9 ion WW 14 IS 16 IT 14 rt 20 2UIIJM25 2S 2; MMM 31 3! 3334 35 36 37 M3940 41 43 43 44 4546 47 4a49 5J :i ji S3 54 5b 56 57 59 5'; 63 r f " :t r,[ ^'C: 70 ;; 72 73 74 75 TS 77 71 7» W 
6L0BES-J STANDARD FORM 



y 
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FIGURE 5 - PAPER TAPE FORMAT 



Frames 
Leader Blank Tape » 

1 to M Allowed for customer use (M < 64) 

M+1,M + 2 CR; LF (Carriage Return; Line Feed) 

M + 3 to M + 66 First line of pattern information 

(64 hex figures per line) . 
M + 67, M+68 CR;LF 

M + 69 to Remaining 31 lines of hex figures, 

I\/l + 2114 each line followed by a Carriage Re- 

turn and Line Feed 
Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where IVK64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 



start of data entry. (Note that the tape cannot begin with 
a CR and/or LF, or the customer identification will be 
assumed to be programming data.) 

Frame M -i- 3 contains a zero or a one to program D4 
of row RO for the first character. Frame M + 4 contains 
the hex character for 03 thru DO, completing the pro- 
gramming information for RO. Frames M + 5 and M -i- 6 
contain the information to program R1. The entire first 
character is coded in Frames M + 3 thru M -*- 18. Four 
complete characters are programmed with each line. A 
total of 32 lines program all 128 characters (32 x 4). 
The characters must be programmed in sequence from the 
first character to the last in order to establish proper 
addressing for the part. 



FIGURE 6 - MCM6674 PATTERN 



'^ 


s^3.. 


AO 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 


A6. ..A4\^ 


D4 . . , DO 


D4 , , , DO 


D4 . . . 00 


D4 . , . DO 


04 . . DO 


04 . . DO 


D4 . . . DO 


04 , , OO 


04 . . . DO 


04 . . DO 


04 . . DO 


04 . . OO 


D4 . DO 


D4 , , . OO 


04 ... DO 


D4 . . . DO 






BO 


DQDaa 


□ DDDD 


DDDDD 


DDDDD 


□ DDDD 


DDDDD 


DDDDD 


DDDDD 


DDDDD 


OODDD 


DOODD 


DGODO 


ODDDD 


DDDDD 


DaODO 


□ DODO 










■SSS! 


■ BIBB 


DDBOD 


DDDDB 


□ BODD 


BBBBB 


DDDDD 


DBBBD 


DDBOD 


DDDDD 


BBBBB 


DDOOD 


DDBDD 


DDDDD 


DBBBD 


DBBBD 










■oaaa 


■ DaDD 


DDBDD 


aODDB 


DDBOa 


BDDDB 


DOODB 


BDDDB 


DBODD 


DOBDC 


DDDDD 


□ DBDD 


BOBOB 


DDBDO 


BDODB 


■ DDDB 






OOO 




■ ODD! 


■ DDDD 


DDBDD 


DDDD^ 


ODDBO 


BBDBB 


DDDBD 


BDDDB 


BBBBD 


ODDBO 


DDDDD 


OOBDD 


DBBBD 


DBDOO 


BBOBB 


■DDDB 








■ooDa 


■ DDDD 


DDBDO 


DDDDB 


DBBBB 


BDBDB 


BOBDD 


BBBBB 


DBDOB 


BBBBB 


BBBBB 


BDBDB 


DDBDD 


BBBBB 


BOBOB 


■ DBGB 










■ DDOI 


■ DDDD 


OOBDD 


DDDDB 


DDBDD 


BBDBB 


BBODD 


DBDBD 


DDBDB 


ODDBO 


DDDOO 


DBBBD 


BDBDB 


DBODD 


BBOBB 


■ DDDB 










■ DODI 


■ DDDD 


DDBDD 


DOODB 


DDD«a 


BDDDB 


BDDOD 


DBDBO 


DDDDB 


DOBOO 


DDDDD 


DDBDD 


OBBBD 


DDBDO 


■ DDGB 


■ DDDB 








"' 


■ ■■■I 


■ DDDD 


■ BBBB 


BBBBB 


DDDDB 


BBBBB 


DDDDD 


BBDBB 


ODODB 


DOOOD 


BBBBB 


DDDDD 


DDBOD 


DDODO 


DBBBO 


DBBBD 






RO 


DDoac 
■■■■■ 

■ ODD* 

■ DDDI 

■ ■■■I 

■ ODD! 

uaaam 


DDDDD 


aODDD 


DDDDD 


DDDDD 


DDDOO 


DDDDD 


ODODD 


DDDDD 


'DDDDD 


DDDDD 


OODOD 


DOODD 


DOOOD 


DDDDD 


DOODD 








DBBBD 


DBBBD 


DBBBO 


DBBBD 


DDDDD 


DBBBO 


DDDDB 


■ BBBB 


DDBDO 


DBBBD 


DBBBD 


BBBBB 


BBBBB 


BBBBB 


BBBBB 










BDBDB 


■ DDGB 


BDODB 


BDBDB 


DDBDB 


DBDBD 


DDDDB 


BODDB 


ODBDO 


BODDB 


BDODB 


BDBDB 


BDDDB 


BODDB 


■ OBDB 






001 




!9"°" 


BODDB 


BDDDB 


BDBDB 


ODDBO 


DBDBD 


DOODB 


DBDBO 


DBBBO 


BDDDD 


BDODB 


■ OBGB 


BODDB 


BDDDB 


■ O^GB 








BDBBB 


BDBBB 


BBBDB 


BBBDB 


BDBDB 


DBDBD 


BBBBB 


DDBDD 


DBBBD 


OBGDD 


BBBBB 


BBBDB 


BBBDB 


BDBBB 


■ DBBB 










■ OGDB 


BDBDB 


BDBDB 


BDODB 


BBDDD 


DBDBD 


DOODB 


DBDBD 


DDBDD 


DDBOD 


BODDB 


BDDDB 


BOBDB 


BOBOB 


■ DDDB 










BDDGB 


BQBGB 


BOBOa 


BOODB 


BDDDD 


OBGBG 


DDDDB 


BDDGB 


DOBOO 


oaaoa 


BDDOB 


BDDOB 


BDBDB 


BOBOB 


■ ODDB 








R7 


■■>■■ 


DBBBD 


DBBBD 


DBBBD 


DBBBD 


DDDDD 


BBDBB 


DDDDB 


BBBBB 


ODBOO 


DDBOD 


DBBBD 


BBBBB 


■ BBBB 


BBBBB 


BBBBB 






RO 


Dnaaa 


OODDD 


DDDDD 


DDDDD 


DDDDD 


DDDDD 


DDDDD 


DDDDD 


DGGGD 


DDDDD 


DDDOO 


DDOOD 


DDOOD 


DDDOO 


DOODD 


ODODD 








DDoaa 


DDBDD 


DBDBD 


□ BDBO 


DDBDD 


BBDDD 


DBODD 


OBBOO 


DDDBD 


DBDDD 


DOBOO 


□ DDDD 


ODODD 


DDDOO 


OODDD 


□ OODD 










aonoD 


DDBDD 


DBDBD 


DBDBD 


OBBBB 


BBDDB 


■ DBDO 


OBBDD 


DDBDD 


DDBOD 


BGBGB 


DDBDD 


OODOD 


DDDDD 


DDDDD 


DOODB 






OlO 




DDDDD 


DDBDD 


DBDBD 


■ BBBB 


BDBOO 


DDDBD 


BOBDD 


DBDOO 


DBDDD 


DDDBD 


DBBBO 


DDBDD 


DDDDD 




DDDDD 


DDOBO 








DaOOD 


aDBDD 


DDDDD 


DBDBD 


DBBBD 


ODBDD 


DBDDD 


BDDOD 


DBDDD 


DOOBD 


BBBBB 


BBBBB 


OBBDD 


BBBBB 


DOOGG 


DDBDD 










DDDDa 


DDBQD 


DDDDD 


BBBBB 


DOBDB 


DBDOO 


BDBDB 


DOODD 


DBDDD 


DDDBD 


DBBBD 


DDBDD 


DBBDD 


DDDOO 


DDDOO 


□ BDDG 










OODOD 


DDDDa 


DDDDD 


DBDBD 


BBBBD 


BDDBB 


BDDBD 


DDDOO 


DDBDD 




BDBDB 


DDBDO 


DBDDD 


DDDDD 


OBBOO 


BOODO 








R7 


DDDDD 


DDBDD 


OODDD 


DBDBD 


DDBDO 


DODBB 


DBBDB 


DDDDD 


DDDBD 


DBDDD 


DOBOO 


DDDDD 


BDDDD 


OODOD 


DBBDD 


DDDOO 






RO 


DOaDD 


DDDDD 


DDDDD 


DDDOO 


DDDDD 


DDDDD 


DDDDD 


DDDOO 


DDDDD 


ODDDD 


DDDDD 


DDDOO 


OODOD 


DDDDD 


DOOOD 


OODDD 








DIIBD 


DDBDD 


DBBBD 


DBBBD 


ODDBO 


BBBBB 


DDBBD 


BBBBB 


DBBBO 


DBBBD 


OODOD 


DBBDG 


DDOBO 


DOODD 


OBOGO 


DBBBD 










■QDaa 


aaaaa 


BODDB 


BODOa 


DOBBD 


BDDDD 


DBDDD 


DGGGB 


BDDDB 


BDOOB 


OBBOO 


OBBDD 


DDBOD 


DOODD 


GGBOD 


BDOOB 






Oil 




■ □DIB 


DDBDD 


ODODB 


DDDDB 


DBDBO 

■ Ddbo 


BBBBD 


BDDDO 


GDGBD 


BDDDB- 


BODDB 


OBBOO 


DDDDD 


DBODD 


BBBBB 


DDDBD 


DDDDB 








■ osoa 


DDaDO 


OBBBa 


□ DBBD 




■ BBBD 


GGBDD 


DBBBO 


DBBBB 




DBBDD 


BDDDD 




DDDDB 


DOOBD 










■ ■DD* 


DDBDD 


BDDDD 


DDDDB 


BBBBB 


DDDDB 


BDDDB 


DBDDD 


BDDDB 


ODGGB 


OBBOO 


OBBOO 


DBDDD 


BBBBB 


ODDBO 


DDBDO 










■ ODOB 


DDBDD 


BDDDO 


BDODB 


DDDBD 


BDDDB 


BDDDB 


BDOOD 


BDDDB' 


GGOBG 


OBBDD 


DBDDD 


OOBDD 


DDDDD 


DDBDD 


DDDDD 








R7 


DBBBD 


DBBBD 


BBBBB 


DBBBD 


DDDBD 


DBBBO 


DBBBO 


BDDOD 


DBBBD 


OBBDD 


DDDDD 


BDOOD 


DOOBD 


DODDO 


DBDOO 


OOBDD 






RO 


DDDOO 


DDDDD 


DDDDD 


OODDD 


DDDDD 


DDDDD 


DDDDD 


DDDOG 


DDDDD 


OGGGO 


DDDOO 


DODDO 


DDDDD 


DDDDD 


DDDOO 


ODODD 








DBBBD 


DDBDD 


BBBBD 


DBBBD 


BBBBD 


BBBBB 


BBBBB 


OBBBB 


BDODB 


DBBBO 


DDDDB 


BDDDB 


BOODD 


BDDOB 


BODDB 


DBBBD 










BODD* 


DBDID 


DBQDB 


BDODB 


DBDOB 


BOODD 


BDDDD 


BDDDD 


BDDOB 


DDBOD 


DDDDB 


BDDBO 


■ DDDD 


BBDBB. 


BBDDB 


BODDB 










DDDDB 


BODDB 


DBDOB 


BDDDD 


DBDOB 


BDDDD 


BDDDD 


BDDDD 


BDDDB 


GOBOG 


DDDDB 


BOBDD 


BDODD 


BOBOB 


BDBDB 


BDDDB 






100 




aaaOB 


BDODB 


DBBBD 


BOODD 


DBDOB 


BBBDD 


BBBDD 


BDDBB 


BBBBB 


DOBOO 


DDDDB 


BBODD 


BDDDD 


BOBDB 


BDDBB 


BDOOB 










BDBDB 


BBBBB 


DBDOB 


BDDDD 


DBDOB 


■ DDDD 


BDDOD 


BDDDB 


BDDOB 


DDBDD 


DDDDB 


BDBOO 


BDDOD 


BDOOB 


BODDB 


BDDOB 










BDBDB 


BODDB 


DBDOB 


BDODB 


DBDOB 


BDOaa 


BDDDD 


BODDB 


BDODB 


DOBOO 


BDDDB 


BDDBD 


BDoac 


BODDB 


BDDGB 


BDGDB 








"' 


DBBBD 


BDODB 


BBBBD 


DBBBD 


BBBBD 


BBBBB 


BOODD 


OBBBB 


BDDOB 


DBBBD 


DBBBD 


BDDOB 


BBBBI 


BDODB 


BDODB 


OBBBO 






RO 


DDDDD 


OODOD 


DDDDD 


OODDD 


DDDDD 


DDDDD 


DDDDD 


ODDDD 


GGDOO 


ODDDD 


DGGGD 


DDDOO 


DOODD 


ODDDD 


DOODD 


OODOD 








BBBBD 

bdBdb 


DBBBD 


BBBBD 


DBBBO 


BBBBB 


BDDDB 


BDDDB 


BDDDB 


BODDB 


BDODB 


BBBBB 


DBBBO 


OODDD 


DBBBD 


DDBOD 


ODODO 










■ DDDB 


■ DDDB 


aaDDB 


DDBDD 


BDODB 


BDDDB 


BDDDB 


BDDOB 


BGDOB 


DDDDB 


DBDDD 


BDDOD 




DBDBD 








101 




BODDB 


■ DGDB 


BODDB 


BDDDD 


DDBDD 


BODDB 


BDDDB 


BDOOB 


DBDBG 


DBDBD 


DDOBO 


DBDDD 


DBODD 


DDDBD 


BDODB 


DODDO 








BBBBG 


BODDB 


BBBBD' 


DBBBD 


DDBOD 


BDDDB 


DBDBD 


BDDGB 


DDBDa 


DOBOO 


DDBOD 


DBDOO 


DDBDO 


DDDBD 


DODOD 


ODDDD 










BDDOD 


BOBOB 


BOBDD 


DDDDB 


DDBDO 


BODDB 


DBDBD 


BGBGB 


DBDBO 


DDBDD 


OBOGD 


DBDDO 


DDDBD 


DDOBO 


DDDOO 


DOODD 










• DDDD 


BOOBD 


BDDBO 


BDODB 


DDBDD 


BDDDB 


DDBDD 


BBDBB 


BDODB 


OOBDD 


BODDD 


OBODG 


ODODB 


DDDBD 


DDDDD 


DODDO 








"^ 


BODDCK 


DBBDB 


BODEB 


DBBBD 


DDBDD 


DBBBO 


DDBDD 


BDDDB 


BDDDB 


DDBOD 


BBBBB 


DBBBO 


ODDDD 


DBBBD 


DODOD 


BBBBB 






RO 


DDDao 


OODDD 


DDDOO 


DOODD 


DDDDD 


DDDDD 


DDDDD 


DDDDD 


OODOD 


DDDDD 


DDDOO 


DODDO 


DDDDC 


DDDDD 


DOODD 


ODDDD 








DDBBD 


DBBBD 


BDDDD 


DDDOO 


DDDDB 


DDDDD 


DDDBD 


DBBOB 


BDDDD 


DOBOO 


DDDDB 


BDaOD 


DBBDD 


DDDOa 


OODDD 


OODDD 










DDBBO 


DDDDB 


BDDDO 


DDDOO 


DDDDB 


DDDDD 


DDBDB 


BODBB 


BDDDO 


ODDDD 


DDDDD 


BDDDD 


aaBOD 


DDDDD 


ODDDD 


DDDOO 






110 




DDBDD 


DBBBB 


BOBBD 


DBBBD 


DBBDB 


DBBBD 


DDBDO 


BDDBB 


BDBBO 


OBBDD 


ODODB 


BDOBD 


DDBDD 


BBOBD 


BDBBO 


DBBBD 








aaDBO 


■ DDDB 


BBDDB 


BDODB 


BDDBB 


BDDGB 


DBBBD 


GBBDB 


BBDGB 


DDBDD 


DDDDB 


BDBOO 


DDBDD 


BDBDB 


BBDGB 


BODDB 










DDDDD 


OBBBB 


BDDDB 


BDDDD 


BODDB 


BBBBB 


DDBDD 


DDDDB 


BDDDB 


ODBDD 


DDDDB 


BBDDD 


DDBDD 


BOBOB 


BDDDB 


BODDB 










OaDDO 


ODDOO 


BBDDB 


BDODB 


BDDBB 


BDDDD 


DDBDD 


BDGDB 


BDDOB 


DDBOD 


BDDDB 


BDBOO 


DDBOD 


BOBOB 


BDOOB 


BODDB 








R7 


DDDDD 


DDDDD 


BDBBO 


DBBBD 


DBBDB 


DBBBO 


DDBDD 


DBBBD 


BDOOB 


DBBBD 


DBBBD 


BDDBO 


DBBBD 


BDBDB 


BGDOB 


OBBBO 






RO 


DOODD 


ODODD 


OODDD 


DDDDD 


DDDDD 


DDDDD 


aOODD 


DDDDD 




DDDDD 


DDDDD 


DDDDD 


DOOOD 


DODDD 


□ □□□□ 


ODDDD 








.BOBBD 


DBBDB 


DOODD 


DDDDD 


Da*oo 


OODOD 


DDDDD 


DDDDD 


DDDDD 


BDOOB 


DOODD 


ODDBO 


DDBDD 


DBDDD 


DBDOO 


DBDBD 










BBDGB 


BDOBB 


DDDDD 


DDDDD 


DDBDD 


GGGGG 


DDDDD 


ODDDO 


ODODD 


BODDB 


DDDDD 


ODBOO 


DDBOD 


DDBDD 


BOBOB 


BOBOB 






111 




BDODB 


BODDB 


BOBBD 


OBBBB 


■ BBBB 


BDDGB 


BDODB 


BDDDB 


BDDDB 


BDDDB 


BBBBB 


DDBDO 


DDBOD 


DDBDD 


ODDBO 


OBOBO 








BBoaa 


BDOBB 


BBDOa 




DDBDD 


BDDDB 


BDDDB 


BDODB 


DBDBG 


DBBBB 


DDDBD 


DBDDD 


DGGGD 


DOOBD 


DOOOD 


BDBDB 










BOBBD 


DBBDB 


BDDDD 


DBBBO 


DOBOO 


BDDDB 


BODDB 


BDBDB 


ODBDD 


DDDDB 


DOBOO 


DDBDD 


DDBOD 


ODBDD 


DDDOO 


OBDBD 










BDDOD 


DDDDB 


BDDDD 


DOODB 


aOBOB 


BDOBB 


GBGBD 


BDBDB 


DBDBD 


BDGDB 


DBODD 


OOBDD 


DDBDD 


DDBOD 


ODDOO 


BOBOB 








R7 


BDDDD 


DODD^ 


BOODD 


BBBBD 


ODDBO 


DBBDB 


OOBDD 


DBDBD 


BDDDB 


DBBBO 


BBBBB 


ODDBO 


ODBDD 


DBDDD 


OODOD 


DBDBD 
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MCIVI6670, MCM6674 



The formats below are given for your convenience in preparing character information for IV1CIVI6670 programming, THESE 
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro- 
gramming instructions for detailed procedures. 



Character Number 



Character Number . 



Character Number 



Character Number 



MSB LSB HEX 



MSB LSB HEX 



DD 



DD 



ReD 

R7[] 



DDD 
DDD 
DDDD 
DDDD 

DDan 

DDDD 
DDDn 
DDDn 



o 



RO 
RlQ 

R2n 
R3n 
R4n 

Rsg 



DO 



DD 



R7Q 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

DDD 
DDDD 







ROQ 
R1 □ 
R2 □ 
R3Q 
R4 □ 

RsD 
Reg 

R7[] 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 







RO D 

R1 D 

R2 n 

R4 □ 
Rst] 
R6 D 
R7 □ 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 







Character Number 



Character Number 



Character Number 



Character Number 



MSB LSB HEX 



MSB LSB HEX 



DD 



DD 



R2n 

RsQ 

R5D 
RsD 

R7g 



DDD 
DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 



o 



DD 



RiD 

R2n 

RSQ 

RiQ 

R5[] 



DD 



R^D 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

DDD 
DDDD 






































RoO 

R1 □ 

R2n 

R3g 

R4g 

RsD 

RSQ 

R^D 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

















—^ 


— 















RoD 

Rl D 

R2 Q 

R3 D 

R4 □ 

R5 □ 

R6 O 

R7 □ 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 





























- 


— 



Character Number 



Character Number 



Character Number 



Character Number 



MSB LSB HEX 



MSB LSB HEX 



RoDDDDD 
DDDDD 
IDDDD 
IDDDD 
IDDDD 
IDDDD 
IDDDD 



R2n 

R3Q 

RSQ 

RsQ 



DDDDD 






































DD 



RlQ 
R2Q 
RSQ 

R4n 

R5D 



DD 



R'D 

D4 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

DDD 
DDDD 







RoQ 

Rl □ 

R2n 

RsQ 
RiQ 
RsD 

R6Q 
R7Q 

D4 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 



^1 



RoD 
R1 D 

R2n 

R3 D 
R4 □ 
R5 □ 

R6D 

R7 □ 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 



o 


o 































Character Number 



Character Number 



Character Number 



Character Number 



MSB LSB HEX 



MSB LSB HEX 



DD 



DD 



R2n 

RsQ 

R4Q 

R5D 



DD 



DD 



DDD 
DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDD 
DDD 







DD 



RiD 

R2n 

R3D 
R^D 

R5[3 



DD 



RlQ 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

DDD 
DDDD 



o 



RoQ 

Rl □ 
R2Q 

R3n 

R4g 

rbQ 

RSQ 
R7[] 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 



o^o_ 



RoD 

Rl D 

R2 □ 
R3 □ 
R4 □ 
R5 □ 
R6 D 
R7 □ 



MSB LSB HEX 

DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 



Q_o_ 
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MOTOROLA 



>, 8192-BIT READ ONLY MEMORIES 

ROW SELECT CHARACTER GENERATORS 

The MCM66700 is a mask-programmable 8192-bit horizontal-scan 
(row select) character generator. It contains 128 -characters in" 
a 7 X 9 matrix, and has the capability of shifting certain characters 
that normally extend below the baseline such as j, y, g, p, and 
q. Circuitry is supplied internalPy to effectively lower the whole 
matrix for this type of character— a feature previously requiring 
external circuitry. 

A seven-bit address code is used to select one of the 128 available 
characters. Each character is defined as a specific combination of 
logic Is and Os stored in a 7 X 9 matrix. When a specific four-bit 
binary row select code is applied, a word of seven parallel bits appears 
at the output. The rows can be sequentially selected, providing 
a nine-word sequence of seven parallel bits per word for each 
character selected by the address inputs. As the row select inputs 
are sequentially addressed, the devices will automatically place 
the 7X9 character in one of two preprogrammed positions on 
the 16-row matrix, with the positions defined by the four row 
select inputs. Rows that are not part of the character are 
automatically blanked. 

The devices listed are preprogrammed versions of the MCM66700. 
They contain various sets of characters to meet the requirements 
of diverse applications. The complete patterns of these devices 
are contained in this data sheet. 

• Fully Static Operation 

• Fully TTL Compatible with Three-State Outputs 

• CMOS and MPU Compatible, Single ± 1 0% 5 Volt Supply 

• Shifted Character Capability 

(Except MCM66720, MCM66730, and MCM66734) 

• Maximum Access Time = 350 ns 

• 4 Programmable Chip Selects (0, 1, or X) 

• Pin-for-Pin Replacement for the MCM6570, 

Including All Standard Patterns 



AC 15C 

A1 16C 

A2 12C 

A3 IK 

A4 gc 

A5 8C 

A6 4C 



Address 
Decode 



BLOCK 
DIAGRAM 



Memory 
Matrix 
(8064) 



Shift 
Control 
Matrix 
(128) 



Row 
Decode 



Blanking 
Matrix 



Output 
Buffers 



)20 D6 
)5 D5 
119 D4 
>6 D3 
)18 D2 
>7 D1 
317 DO 



Matrix 
Select 



21(i22<!)23<!>24(!) 
RSO RSI RS2 RS3 



il_"^3~^0_il^4 

CS3 CS4 CS1 CS2 

Vcc = Pin 2 

Vss = Pin 13 



MCM66700 MCM66710 
MCM66714 MCM66720 
MGM66730 MCM66734 
MCM66740 MCM66750 
MCM66751 MCM66760 
MCM66770 MCM66780 
MCM66790 



MOS 



(N-CHANNEL, SILICON-GATE) 

8K READ ONLY MEMORIES 

HORIZONTAL-SCAN 

CHARACTER GENERATORS 

WITH SHIFTED CHARACTERS 





C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 623 



P SUFFIX 

PLASTIC PACKAGE 
CASE 709 



PIN ASSIGNMENT 


1 C 


CSS RS3 


=124 , 


2 CZ 


Vcc RS2 


=123 


3 CZ 


CS4 RSI 


:= 22 


4 d 


A6 RSO 


=121 


5 1= 


D5 D6 


=120 


6 cr 


D3 D4 


=] 19 


7 C= 


D1 D2 


Z3 18 


8 C= 


A5 DO 


r3 17 


9 CZ 


A4 A1 


=] 16 


10 d 


CS1 AO 


1315 


11 d 


A3 CS2 


=]14 


12 C 


A2 Vgs 


=113 
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MCM66700 Series 



ABSOLUTE MAXIMUM RATINGS (See 


Note 1, Voltages Referenced to Vss) 


Rating 


Symbol 


Value 


Unit 


Supply Voltages 


vcc 


-0.3 to 7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to 7.0 


Vdc 


Operating Temperature Range 


Ta 


to + 70 


■^c 


Storage Temperature Range 


Tstg 


-55 to +125 


°C 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher-than-recommended voltages for 
extended periods of time could affect device reliability. 




DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgs) 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input Logic "1" Voltage 


V|H 


2.0 


~ 


Vcc 


Vdc 


Input Logic "0" Voltage 


V|L 


-0.3 


- 


0.8 


Vdc 


DC CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current 

(V|H = 5.5 Vdc, Vcc = 4.5 Vdc) 


l|H 


- 


- 


2.5 


/jAdc 


Output Low Voltage (Blank) 
dOL = 1.6mAdc) 


Vol 





- 


0.4 


Vdc 


Output High Voltage (Dot) 
dOH = -205MAdc) 


VOH 


2.4 


~ 


— 


Vdc 


Power Supply Current 


icc 


- 


- 


80 


mAdc 


Power Dissipation 


Pd 


- 


200 


440 


mW 


CAPACITANCE (Periodically sampled rather than 100° 


i tested) 










Input Capacitance 
(f = 1.0 MHz) 


Cin 


- 


4.0 


7.0 


pF 


Output Capacitance 
(f = 1.0 MHz) 


Cout 




4.0 


7.0 


pF 



This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that 
normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high-impedance circuit. 
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MCM66700 Series 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

AC TEST LOAD 



AC TEST CONDITIONS 



Condition 


Value 


Input Pulse Levels 


0.8 V to 2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


1 TTL Gate and C|_= 130 pF 



Te»t Point o — •- 



5.0 V 

Rl = 2.5 k 

MMD6150 
or Equiv 

r 

t MMD7000 
or Equiv 



AC CHARACTERISTICS 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Address Access Time 


tacc(A) 


250 


350 


ns 


Row Select Access Time 


«acc(RS) 


250 


350 


ns 


Chip Select to Output Delay 


tco 


100 


150 


ns 



X2.0 V 
0.8 V 



X2.0 V 
08 V 



cs y/////////// 



TIMING DIAGRAM 



-tacc(RS)" 



K 



X 



^^///////////////. 



^-3 y////////^ . 



">/////////////// 



°- - y///////////////////////////: <M 

////// = Don't Care 
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MEMORY OPERATION (Using Positive Logic) 

Most positive level = 1, most negative level = 0. 



Address 

To select one of the 128 characters, apply the appro- 
priate binary code to the Address inputs (AO through A6). 

Row Select 

To select one of the rows of the addressed character 
to appear at the seven output lines, apply the appropriate 
binary code to the Row Select inputs (RSO through RS3). 

Shifted Characters 

These devices have the capability of displaying charac- 
ters that descend below the bottom line (such as lowercase 
letters j, y, g, p, and q). Internal circuitry effectively drops 
the whole matrix for this type of character. Any character 



can be programmed to occupy either of the two positions 
in a 7 X 16 matrix. (Shifted characters are not available 
on IVICM66720, MCM66730, or l\/ICM66734.) 

Output 

For these devices, an output dot is defined as a logic 1 
level, and an output blank is defined as a logic level. 

Programmable Chip Select 

The IVICIVI66700 has four Chip Select inputs that can 
be programmed with a 1 , 0, or don't care (not connected). 
A don't care must always be the highest chip select pin or 
pins. All standard patterns have Don't Care Chip Select— 
except MCM66751. 




DISPLAY FORMAT 



Figure 1 shows the relationship between the logic 
levels at the row select inputs and the character row at 
the outputs. The MCIVI66700 allows the user to locate the 
basic 7 X 9 font anywhere in the 7X16 array. In addition, 
a shifted font can be placed anywhere in the same 7X16 
array. For example, the basic MCM66710 font is 
established in rows R14 through R6. All other rows are 
automatically blanked. The shifted font is established in 
rows R11 through R3, with all other rows blanked. Thus, 
while any one character is contained in a 7 X 9 array, the 
MCM66710 requires a 7 X 12 array on the CRT screen to 
contain both normal and descending characters. Other 



uses of the shift option may require as much as the full 
7 X 16 array, or as little as the basic 7X9 array (when 
no shifting occurs, as in the I\/1CM66720). 

The MCM66700 can be programmed to be scanned 
either from bottom to top or from top to bottom. This is 
achieved through the option of assigning row numbers in 
ascending or descending count, as long as both the basic 
font and the shifted font are the same. For example, an 
up counter will scan the MCM66710 from bottom to top, 
whereas an up counter will scan the MCM66714 from top 
to bottom (see Figures 7 and 8 for row designation). 



FIGURE 1 - ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720 



ROW SELECT 
TRUTH TABLE 



BS3 


RS2 


RSI 


RSO 


OUTPUT 

















1 
1 



1 

1 


RO 
R1 
R2 

R3 








1 
1 
1 
1 





1 
1 




1 



1 


R4 
R5 
R6 
R7 













1 
1 




1 



1 


R8 
R9 
Rio 
R11 




1 

1 
1 
1 





1 

1 




1 



1 


R12 
R13 
R14 
R15 



M 


:M66 


710 


IV1CM66720 




ROW 




ROW 




NO. 




NO. 


nDODDDD 


R15 


DDOnDDD 


■ ■■■■■D RO DDDDDDD 


■■■■■■D 


R14 


DDDnaan 


■ DDDDDB Ri ■D^^BDD 


■DDDDDB 


R13 


nnanDDD 


■ DDDDDD R2 BaDDDBD 


■DDDDDB 


R1? 


DODDDDD 


■ DDDDDB R3 BDDDDBD 


maaaaam 


R11 


■aiHHDn 


BBBBBBD R4 BBDDDBD 


■■■■■■D 


RIO 


■■aDDBD 


BDDDDDD R5 BDBBBDD 


■DDDDDD 


R9 


■DDDDBn 


BDDDDDD r6 BDDDDDD 


■DDDODD 


R8 


■QDDaBD 


■ DDDDDD R7 ■DDDDDD 


■DDnnnn 


R7 


■■QDDID 


■ DDDDDD R8 ■DDDDDD 


■Dnnnnn 


R6 


■DBBBDD 


D6 DO D6 DO 


nnnnaaD 


R5 


■nanDDD 




DDDDDDD 


R4 


■DDDDDD 




DDDDDDD 


R3 


■aDDDDD 




DDDDDDn 


R2 


DDnDDDD 




nDDDDDD 


R1 


DDDDDDD 




DDDDDaD 


RO 


DDDDDDD 




D6 DO 




D6 DO 
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MCM66700 Series 



CUSTOM PROGRAMMING FOR MCM66700 



By the programmingof a single photomask, the custom- 
er may specify the content of the MCM66700. Encoding 
of the photomask is done with the aid of a computer to 
provide quick, efficient implementation of the custom bit 
pattern while reducing the cost of implementation. 

Information for the custom memory content may 
be sent to Motorola in the following forms, in order 
of preference:* 

1. Hexadecimal coding using IBM Punch Cards 
(Figures 3 and 4) 

2. Hexadecimal coding using ASCII Paper Tape Punch 
(Figure 5) 

Programming of the MCM66700 can be achieved by 
using the follow sequence: 

1. Create the 128 characters in a 7 X 9 font using the 
format shown in Figure 2. Note that information at 
output D6 appears in column one, D5 in column two, 
through DO information in column seven. The dots filled 
in and programmed as a logic 1 will appear at the outputs 
3S VoH;the dots left blank will be at Vql- (Blank formats 
appear at the end of this data sheet for your convenience; 



they are not to be submitted to Motorola, however.) 

2. Indicate which characters are shifted by filling 
in the extra square (dot) in the top row, at the left 
(column S). 

3. Convert the characters to hexadecimal coding 
treating dots as Is and blanks as Os, and enter this infor- 
mation in the blocks to the right of .the character font 
format. High order bits are at the left, in columns S and 
D3. For the bottom eight rows, the bit in Column S must 
be 0, so these locations have been omitted. For the top 
row, the bit in Column S will be for an unshifted 
character, and 1 for a shifted character. 

4. Transfer the hexadecimal figures either to punched 
cards (Figure 3) or to paper tape (Figure 5). 

5. Assign row numbers to the unshifted font. These 
must be nine sequential numbers (values through 15) 
assigned consecutively to the rows. The shifted font is 
similarly placed in any position in the 16 rows. 

6. Provide, in writing, the information indicated in 
Figure 6 (a copy of Figure 10 may be used for this pur- 
pose). Submit this information to Motorola together 
with the punched cards or paper tape. 



FIGURE 2 -CHARACTER FORMAT 



FIGURE 3 - CARD PUNCH FORMAT 



Character Number \CUirOM£^ W fCy/ 
MSB LSB HEX 




D ODD 
DDD 

nan 

DDD 

HDD 
HDD 

Sinn 

S D6 D4 



DDDD 
DDDD 

nnnn 
nnan 

DDDKI 

DHDn 
HDHD 
DDDH 

D3 DO 












O 





o 








3 


1 


V 


A 


V- 


f 


V 


A 


3 


1 



R|0 

RS 
R* 
R 7 
R« 
R5 

R 3 



Character Numbei 
MSB 

Eg DBEl 



r lOfifMO^ Ihp vt) 



DBS 
DBD 

DBB 
DBD 
DBD 

Ban 



LSB HEX 

Bisaa 

DDHD 

DDKia 
DDKin 
BBDD 
DDDD 
DDDD 
DDDD 



A2 

3.C 



S 06 D4 D3 



DO 



Columns 




1 - 10 


Blank 


11 


Asterisk (*) 


12-29 


Hex coding for first character 


30 


Slash (/) 


31 -48 


Hex coding for second character 


49 


Slash (/) 


50-67 


Hex coding for third character 


68 


Slash (/) 


69 - 76 


Blank 


77 -78 


Card number (starting 01 ; through 43) 


79-80 


Blank 



Column 12 on the first card contains the hexadecimal 
equivalent of column S and D6 through D4 for the top row of the 
first character. Column 13 contains D3 through DO. Columns 14 
and 15 contain the information for the next row. The entire first 
character is coded in columns 12 through 29. Each card contains 
the coding for three characters. 43 cards are required to program the 
entire 128 characters, the last card containing only two characters. 
The characters must be programmed in sequence from the first 
character to the last in order to establish proper addressing for the 
part. As an example, the first nine characters of the MCM66710 
are correctly coded and punched in Figure 4. 



NOTE: Motorola can accept magnetic tape and truth table formats. For further information contact your local Motorola sales representative. 
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FIGURE 4 - EXAMPLE OF CARD PUNCH FORMAT 
(First 9 Characters of MCM66710) 



■"r'??if i^Tf iji i;'"r 



\ 



II 



00000000000||||||||0000000000|OOOOCOOCOOOOO|0|(l||Oi009 00nOO(l|0|0|C||OOOnDOOO|000 

1 11 n 1 n 1 n 11 n 1 1 11 iii|M t|t||t n 1 n 1 1 1 1 n 1 11 11 1 ii n 111 |i ii|i 11 n nil n M I n 1 1n 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 1 2 2 1 1 1 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ;•; 2 ? 2 2 2 2 2 2 
3333333333333333333|3333333|333|33||3333||3333333333333333333|3|3|33 33 33 3333 3333 
4444444444|4444444444|4|||44444444444444 444444|444444444|444 444 444444444 44 444 444 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !l 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
Ee86666G666666S666ES666666e6e6Ee6E66EG66E6S6e66e6e6l666Ee666666BbEeS8e66(6666(;66 
7777777 77777 777 77777 777 J77 777) 7 7 77 7 77 777 777 7 n77n 7 7777 7 7777 777 77 7 777 77 7 77 n 7 7 7 ; 
MS 8 88 8 88 8 Ib 8 8 8 88 8 8S 8 S 8 888 8 88 8 8 8 8 8 8 88 8 88 88888 88 8 8 Is 8 8 8 8 8 8 8 Is 88 8 88 8 8 8 8 8 8 8 88 18 8 8 8 8 
399999999399999999999999999999999999999999999999999939999999999993C9399999999999 

GL09E NO 1 STANOflBD FORM 50B1 




FIGURE 5 - PAPER TAPE FORMAT 



Frames 

Leader 
1 toM 
M + 1, M +2 

IVH- 3 to M + 66 

M + 67, M + 68 

M + 69 to M + 2378 



Blank Tape 

Allowed for customer use (M <64) 

CR; LF (Carriage Return; Line 

Feed) 

First line of pattern information 

(64 hex figures per line) 

CR; LF 

Remaining 35 lines of hex figures, 

each line followed by a Carriage 

Return and Line Feed 

Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where M <64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 



start of data entry. (Note that the tape cannot begin 
with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Frame M + 3 contains the hexadecimal equivalent of 
column S and D6 thru D4 for the top row of the first 
character. Frame M + 4 contains D3 thru DO. Frames 
M + 5 and IVI + 6 program the second row of the first 
character. Frames IVI + 3 to M + 66 comprise the first line 
of the printout. The line is terminated with a CR and 
LF. 

The remaining 35 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 36 lines of data contain 36 x 64 or 
2304 hex figures. Since 18 hex figures are required to 
program each 7x9 character, the full 128 (2304 ^ 18) 
characters are programmed. 



FIGURE 6 - FORMAT FOR ORGANIZATIONAL DATA 



ORGANIZATIONAL DATA 
MCM66700 MOS READ ONLY MEMORY 



Customer Part No. 



Row Number for top row of non-shifted font 



Row Number for bottom row of non-shifted font 
Row Number for top row of shifted font 



Programmable Chip Select information; 1 = Active High = Active Low X = Don't Care (Not Connected) 
CS1 CS2 CSS CS4 
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FIGURE 7 - MCM66710 PATTERN 



^\A3 . . AO 


, 0000 


0001 


0010 


0011 


0100 


0101 


0110 


om 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


... _mL_^ 






p^ 


^^^^^^ 


f 


>^^^^^^^' 


GaancGD' 


^■^^^^^^^ 




r 


-^^^^^ 


^^.^^^^^ ' 


-^^^^^ 


,.,..^ 1 


^ , — 


, 


Tlli^ 


"7^^:^ 


1 ^,,^.^.,^^^^,^ 


r 




















































































000 








































































































































































































Hfc 






OBBGOGQ 
























iGaa::;;;! 


nnanar,: ; 






RM 


'ijOBBOGO 


□aaaaoD 


ODGGQDa 


Qj-j^^p-jj^ 




L-'OGOaOD 


'gcd-ggo 


UOGDDOD 


QGGOQOD 




□□□□□□□ 


GQQQOQO 


.jGnacGL' 


GiJGnaOG 




■)iJGa"GG 
























































































SSdoSod 




































































































































































































H6 


■Doonau 




DoaaDGG 
















GGGDQGn 


GODODGQ 


nnGBr ig 


GGriGGGd 




.)GG[,[jnfi 






RI4 


uaaaDGCj 


l;g3Bcud 


GDBGDBO 


naaaaoo 


GOOaGQC 


OBODDOD 






UDDBDOa 


GonaDDQ 


UGOBOGO 


UG^GGGU 


'ggdgogu 


Gnf:;r;n(] 


' ■ '■ T^a 






















































































010 






onEScaD 




■■"■•■" 




DDGBGna 


aaoaana 








aaaSaBB 


■BaSaaa 


anGDGon 


BaiBBBB 


■ir'-^'rri! 


■■' ■■8'[i"' 


































GBBOOGG 






























































































Kb 


onnGcnc; 


fiGoaGGn 








ODDanan 


oaaaona 


OODOOOD 


nDOBDDn 


cDQBGaa 


OGOaGGG 


nUDGGGG 


oaaGnct: 


.'i:':;:il:^". 


.,r.B........ 


■;;„„.-; 






B14 


oaaasaG 


GUGBDOD 


uaaBBBG 


'jaBBBBO 


COG "ioaa 




GBBBBBG 




GaaaaaG 


uaaaaaa 


GQGLIDCIC) 


'gbgggciiii 


■■G'joai'" 
































3S3SgBg 
















































































































































































aGDBDOD 






sgBssrg 


■dcgSqS 




88:gSgg 


■DDOOOa 


sggggg: 


oggSPq^ 


DOBonGr 


GGOB-Bn 




GGGBGGr; 


GG^'c-n-' 










□■■■■■n 


Gaaaaao 








GaaaaBr: 


oaaaaaG 


nDBCGDG 


OBBaaan 




GCIGGHl. 


BGoaaoB 


"bgggugg 


Bon'nGLia 


.iLJBQr.C.I^^ 








„. 


aaaaaaa 






'naaaafT 


aBBBBBO 








BGGGGGB 


'jaaBBBG 


GGBBBBB 




















































































100 








































































































































































































»' 




aGGODGB 




r^GBBBao 


aaaaaan 




aananGr 


naaaaaG 


anoccaa 


GaaaBBG 


DBBBCnn 


anaaaoa 


^r-GC-iGG-i 


'JBBBBCG 












■■■■■a:' 




aBBBBBO 


uaaaaaa 




BGGOGGa 




BCGO'^GB 


BODGOGB 


BG'JODGa 






::aaBBau 


'JGGGDGQ 




















































































































































































BG„GGGB 






COOBGGQ 




































































































». 




DGBsaGa 




GBBBBBn 1 gggbgg: 






•nOCGGB 










^n.-GGG,-; 


GBBBBG.: 


JG..Gl.Gl 


"'■"" 








naaaaaa 


■-aGn"^"D 


B'r--ji-- 


.,,,-j^„.,... [^'.QO^IIfJ 


■y^-' 11 


;j:;::BaGG 




B'-G-IGGG 


JCJDGGGa 


K-'GC-JGBfi 


BGGGDGG 


■jgbdgdg 


GGCGGDC' 


I'JGr/-;"- 
















































































































































































































































■BGZiGB:: 




onacGGG 




BDGGDBG 








BGoaann 
















Hb 


□DDDCGQ 


naaBDaa 


anaBB:;- 


,:!BBB«CG 


GaBBL^BG 


GBBBBB,. 


..GBOL.r.!:, 


nBBBBGG 




GGGBOGG 




BOGooan 


GGaDQoa 






GBBBar,! 






RM 


''■oaaann 


l^a.^c.G 


G^C-^'-'-JG 




.,r-^.-^-,J_; 


■t^gcl;'^ 


G-)r"GGa 


UDGaODG 




'■GOnGBG 


;g"dl;c"^ 


gggbbb:; 


ggdbgog 




;BacGG J 
































































































































































































































































































Hb 


■DDDaan 


GGGCGBC 


aC^GGG... GBBBBGG 


GGGBB^G 


naBBBG:: 




GaaoBBD 








GGGaaai. 






..■;i,-n:;.^G.; 








7 - ShitlM character The characlet is 


h,„e.,h,ee,o.s,„R„a,,he,opo,,. 


e font and R3 at the bottom 

















FIGURE 8 - MCM66714 PATTERN 





\" 


M 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 1 1001 


lOtO 1011 1100 , 


1101 


1110 


nn 


« .>^ 


1.6 DO 


D6 DO 


Oe DO 06 DG 


D6 DO 


D6 00 1 


D6 DO 


D6 DO 06 DO 


06 OO ' D6 OO 


D6 DO 












































IIU 


'rH'-inG-' 


■^BGG'a" 




a::::B.:.::: 




;:;"^;"-; 






:^.;r-:;^- 


-: . ^•r.:■ 


■j :'; 


a--' a-i- " 


:■..,. :!:-. 






:-;;;:lj:-:[' 






















































::;jBG>r-.:r: 








:::,b:..:b:: 


























































































































































































IIU 


nBBpr.na 




'-■■ -■ 


'■■ 


,.,.BBr.,. 


■■'•■■- - 


:::■;■ :.:;:b:' 


:;rBBGG:: 








ar,;:;: - 


■-■"-' ■ 


■■'■"■■V- 


;::bb'-; 


L^neoar:: 






Oft 




GGGGGCC 


l;-jc -vz 




nGBGGDG 




K . ..,. --- 


ODOOGOD 





;::BaaBa 


■■•■c-)G.';, 


■JUGGOOG 




■KJUGGGG 


















































































001 






GGBaaaa 










GBGa^BG 




























































































































































GG,"acc:: 


























IIU 


Bc:ni,Gnn 


ooaaonn 


rjOGBGOG 


-raar r 


GGBncor, 


naai;GBB 






aa. ... BB 


-•"a;-:: :r; 






'K.'nar:-:;- 


v.nzv.r: :.: 




GGQGGGf) 








RO 


.,.,-;-iuGC 


■•;.;B 


'jGaroBD 


■JGBDK.'-- 


■JBGGG 






DBOODDo noaaooo 


Goaaaoa 


'■JJBGL-' • 


... .^ ...,. 




;,■■-■ ,- ■! , 




■ ■ ■ 'IC')!, 






















































































010 




iilsssa 






aaaaaaa 












§§§§§:§ 


GGBBBDG 




gRg^gSH 


'V'^^^fA 


y^^^^xv. 


;;;:;:ir[iii 




























































































IIU 


L.GClGL.nc. 


GLna.:.;.. 


GGGi^GGG 
















nGGBcrjn 








GGBur.';: 










nn 


oaaaaaa 


GUQBGGO 






rG':iDBu 












;/;:"iGCJL' 


^ar-LG"'- 


. 1'jjDBOG 




Gt^ancj'ji, 


[jaflBBBG 














































































































































































































































DcSarBr 
















































III 




OaaBBBO 












■ ca: 






^;,.,,G..r:, 








i.:Gacr,i;r- 


nGr,Br,r;:' 








nn 


□BBBBBD 


LJGaaaGG 




GoaaBBG 


aaaaaao 






y.lBBBBG 


BGG-^noa 


:jBBaaaG 


L^OBBBBB 


aGGoooa 


'BUGOOGG 


aGGTGDB 


BU'JOCGB 




















































:ggsssi 




































100 
































































































































































































IIU 














a. — ...r.. 










■""" 




■ GGCG.GB 


GGBBB>,n 






Bfl 


aaaaaBG 


'joaaBGC 


aaaaaBG 






■GDOCGa 


, ^_i^ 


a — a 1 aGGDOGB 


aOGC^GB 




juaaaaG 




GaaaaBLj 


GGGDODQ 
















































































































































































































































































HH 


■DoaoDn 


noaaaaa 


BGOGGGB 


oaaaaaa 


oaoaoon 




::rrar 


w.-v. a 


_.^r---.V 


■:;-:neuoD 


aaaaaaa 


oaaaaao 




GaaaaoG 


OCODCGG 








nn 


ODQODBC 


□DDDODO 


BOGOGGG 


uaDDDOD 


QDDGoaa 


GDGC'-''-" 


. ..-.^^.. 




'■jjc::go 






GQBDOQa 


QGDGODO 


■JGGCG-^" 


GOCDCGG 
































































































































































































































































































DDDOGDO 


OaBBGBD 


aaaaaan 


oaaaaoo 






GoaGGnr 












GOaOOOQ 


aooBDDa 










RH 


'aaaaaGO 




cDDGaao 


GDODDGD 


ODDGGOG 


■JGGC""'0 


GGrGDGC 


'JOOD-OO 


OQGOGOa 


^BDODOBO 


UaSOGOG 




OOGaGGG 


naaaaaG 


jaaOGGG 






















































































111 






































































































































































































na 


•ODODDD 




















aaaaaao 








ncnGaoG 








Y = Shifted character. The character is shitted three 


ow$ to R3 « the top of the font artd R 1 1 at the bottom. 
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FIGURE 9 -MCM66734 PATTERN* 





^\*3. 


AO 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 


AS . . A4""^N^ 


0« DO 


oe 00 


M 00 


oe 00 


oe DO 


o« CJ 


oe 00 


o« 00 


D« DO 


oe 00 


oe DO 


D6 DO 


D6 00 


O6 DO 


D6 DO 


D6 DO 






nn 




aaaaaocj 


aaaaaaci 


Duaaaau 










macianm 




aaaaaaa 


p.. .,- .-, 


B'j jocg:: 


Ba[::;aoa 


•oooQoa 


oaaaaa 










ssgygss 


orEHSs: 


igggggg 


c'.aouDao 




:gg§ggs 


IggSSSS 


:gs§gg: 






"□--ic- 


aD3QcaD 

BO-TaCDD 


:;sgss: 


:3ggggi 


:ggggg 












































S00S008 








































tjar'.inna 












BDnonna 






















1881838 


rssssB: 


B:g;gs: 


act^nonn 


naooDoa 


aDDDDOD 


:SgS8gE? 


IgggoSS 


:s§gsg: 


ss§;ggg 


sgBsrgg 


J^?^>=S|:~ 


BDnBnaa 


:g§s58: 




■OQaOD 






nt 


OBMMSa 


ennonna 






aaaaaon 














BC,.. . ] .B 




aoGGCina 








PtO 






aaaaaso 








aaoaaoa 




BOOOUOB 


■Lianaaa 


aaaBBBB 


aOBBBDD 


B:r_:G.:Gi 


DOBBaOO 


.rJGBGUU 


(JGGOGGO 










jggggg: 












:sgsg8i 










































































































































































ISaSSa* 










sssgssg 


























































mm 




Qaasaoa 




naaaaan 




naaaaan 




oaonaaD 


BODCTGaB 


^IGCaOCTD 






.l:gb:.:;i: 


aoaBBDQ 


I inniiiiiKi 






ma 


oooooaa 


□aaaaao 






juaaaao 


aaaoQoo 


oaaaoQO 




DaQoaao 


oaaoaoG 


DODDODD 




"■jncaoDf; 




UDUDDDO 
























gggSBgg 




































gssssss 








---•"'■^ 


nBGDGc" 




aaaaGOD 


,■ 
































































































































































n« 




DOOaDOO 






■ri'Qacnn 




oaaaaoB 




ooaaaao 


OBBDOno 


oaaooaa 




^.gbggc,. 




OBBGDDO 






nn 


aaasBBG 




□aaaaao 




■ j-'iuacj 












DDDDDOO 


□DODDOD 


;■■ 'JCJCBL! 


QGDODaO 


GBGODOO 


uoaaaGo 








































































SaaaaSa 






































































































































































































H» 








oaaaaao 


rnaDGar; 


aaaaaan 


r'.aaaaaf 




□BBBBBn 




ooaaaoQ 




r.'r;,.,[,^5Bt. 


DOODDOn 


OBODGOD 


naoBona 




no 


aoonoon 






1 ■■:[.i--ji. 


■■iBC ■:■■ 


::c:..«..:.. 


"uanouii 


GCDQCJCJU 


.j:]jbcJw 


.jr'--..-B~ 


..,-_,^.,,.- 


,. -r 




i,in-i;fju(i 


iDoaaoau 


;jiH)(Ujiiii 
















































































































































































































































































Hd 


aamocnr 




a. I. 














T"-"^ ----'- 








nr>Lifjiifiii 


OQQaGnn 


iKlCKltlBM 




no 


oBtinonii 


r ■;;■■■ "-' 


. . .r- -.,^ 


■'••jc ■■" 


;■«■•■ -■ 




Guaaiuacj 


■'VjC'"':: 


[-■C'-GTIJ 




^(JQTJ 


p.--;--.--- 


■J-;G;'DLi 


I'l-JDiiun 


ijEJBdnod 


CIBBilGCJtJ 




























gSSsHgg 
























































































































































































































































■r::-;L:L:oD 


^'unaaaa 


nc:ai-<^ 




nnnnnni. 


IKJOBC^ 


-ccacrr 


anDBBC'-: 


nBBB-r.:- 


....,..;nnnr. 


i).-iBBC.[J() 


■aBnr!;i(: 


rin()tj(,t)(i 


nrjciGiKHi 




RO 


Doaaaoo 


j.,p.. ,.. 








, . .(, -. 


• ; .iGtJL. 
















GGonGoa 


[:i::. j;);ir) 
















































































































































































































































































R8 


OOODODO 


nBBL'.nnfi 




'.<■■■■ 


rrrar," 




nnmmr..->r 










..B, vJB. 


.',.■:_,,., 


.IBBBBBB 








nn 


, , . -. .- 


UOODOaD 


,. . ,f-. ,,,. 


,. 




. g 


m ■ ' 






^■■^- . - ■ 


. J 






1/ ; 'nir' 1 


iB'jri'j'iu 


iKj'jnijuiJ 


































































































;::;GBr:r.:n 








aaccaan 


.::B 








































































































































aaaaaaa 


















riBCitlUBM 










H8 


n!...DL,Lj^ 






....■[ 


nnrar.n. 


: , ■ 


■■ ■ '■ ■ 


' ■'■y'im:::y) 


....B-... 


■■■■-■ - - ■ 




noB(....";n 


■•■■ 


BCi.!iii,;,a 


'"'■■■■■ 


MiiBDGnn 




'Shifted charactef s ate not uied. 







FIGURE 10 - MCM66720 PATTERN* 



"" 


\A3. 


AO 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


,0„ 


HOC 


1101 


1110 


1111 


A« .A4^\^ 


0. 00 


0. DO 


06 DO 


D. 00 


D6 DO 


06 00 


OS DO 


D6 DO 


06 DO 


06 00 


D. DO 


D6 00 


0. DO 


06 DO 


06 00 


D6 DO 




000 




ggiggg 
issgss 

aoooaoo 
oaaoDOB 


naaoDBO 
OBBBBna 
aaoGGBO 

aaaaaoD 

ssgigg 


BBCG^Sa 

GBBG?^nn 


■n2"5::r: 


aaiaG^h 
;;ciBr::r- 






fills! 


■cSScSc 


m'S:.:'.Ll'.c 

jslip 


8::ii^:::a:: 






Bt.:-L:Jc::i 


•pip 


llll 




001 




isssi 
:sggssg 

fill 


ill 
§111 


aaGBCDD 


•agggia 

g;3g:gg 
§:gg:gp 


BOBDBQG 
BGBOBGG 

naBBODC 


bbHdSsg 


III 


■■.'-i'mzio^.mc: 

■□nacGB 

■GGBCGB 
r^BBrJBBU 


ilPI 


ill 


aaaSciiG 


gggggga 


■si'X'iz 


iiiii 


III 


BGGBGGB 

iiSSgggg 

ggggggg 


010 




lll%M 


§111 


IIIp 


iilii 

aoBoaaG 

aaBBBBB 
GOBGaoO 

DGBoaaD 

ODBDBGD 


.JUGBOGO 

BaaacGG 

aOGBCOG 
GGGBGCB 


|||s 
sill 


:|g::| 


amanoou 

ggggggg 


ggsii 


.kj^Bglil: 


GCGBCUG 




III 


BBBBBBB 


ii;!|' 


■[ia:;:i::[|(. 


sifl 


BB°:ggE 


on 


no 


oaaaaao 

:§g§sg: 
Sfii: 


Hill 

gggiggg 
gss:ssg 


gss'ggg 

aaanaoG 

BBBBBBB 


annDDDB 

UOBBSBG 

Hi 


g||i§ 
lllll 


ssiiss 
gggggg: 


aGDGGoa 

:gggggg 

ISSSSSS 

iggggg: 


|g||g 
llll 


:g||i 

BGGGGOa 

Sggggg: 


aGQCQOB 

gg§ll 


liifi 


Ifii 




aaaBBBB 


c^r^r.npnB 


GBBBBBCj 


100 




ssssss 
ggssg: 

ggssi 


:ggggg: 
i|g|; 

■□ODaOB 


GaGGQDa 

§1111 


BDaOGOG 
BDaGGGD 

GQaaaao 


aaoccGB 

DBaQDOB 

lilllll 


aasacjo 

III! 


llll 




p|i| 


qggSggg 


llll 
llll 


llll 

:lg|g 


BGGGCaC 
BOOODGO 

anncDDD 

:gggggg 

aoGGGoa 


BGGBGGB 

BDOanaB 

■OGGDDB 

:ggggg: 


BGLJOGGB 

BGBGcba 
BGGBGGB 
BGGaBDB 
aGGGGBB 

BGOnCGB 
BOaUDGB 


■fi'liiiGBa 

DGBBBGf: 


,0, 




:§|§g! 
jssisso 


aoGGcaa 
•anosGB 

ssggsss 


BGDOGaa 

iiiii 

BGOGGGa 


sill 
'ssssss 
sggggg: 


§§§:§§§ 
gggzsss 

DDOBDaa 
aoGaoGG 


:gggi: 

:§§§§§: 
:ggggg: 


:|§|j 
:!§§§: 

QBGGGan 
GGBGBGG 


Sggggg! 

ill 


|||§ 
III: 


ggggig 
ggggggg 
§|:|§ 


||ggg 


llll 


aaoGQai 

DGaGBGO 

sllgl 


iiii 


gg:g|g 

aaaaana 


|g|| 


110 


"• 


gggsg:g 
111 


ilii 

:gig:g 
ssss;:g 


igggggg 
:ss;ssg 

nil 


§111 

fill 


QDDQQBa 

§||;§ 
;§§§§:§ 

oaaaoBG 


ggggggg 

SSSS'Sg 

:ssss:g 

aaaQDon 


GOBGGao 
OaBDGGG 


sgggg:g 
:gggs:g 

gggggSg 


:§!§§§ 
sgggggg 

jlljl 


ggggggg 
ggg:ggg 

DGCaCGG 

GcaaacG 


gill 


llll 
llll 

aGGGGBG 


llll 


ggggggg 
:gggggs 

BGoaoGa 

aOOBDDB 

aGGBoaa 


BBGGGBC 
BOCDGaG 
BQQaDBO 
BGGGGBG 


g||| 

gill 


111 




ill 
!gggg§§ 

■aaoaoo 


aaoDDo 

§:sgsS 

aaDQoa 

OQOODQ 

aoooaa 


mills 

liii 


gi§§§§ 

acQDoaa 
oaaaaDD 


DOaDGDO 

aaaaaGO 

gg:gggg 


liii 

:§§§§;§ 
ssssssg 


llll 


:§§:§§: 


iiii 

|gg|§ 


:gggg:g 

ggggg:g 
ggggg:g 

o»M«ac 


isll 


QBGOCCD 

QDGaaac 


ggggggg 
llll 


S8g':gg 
ggggggg 

iiii 


llll 

giiS 






:• 

a 

r 


::::: 

illll 








* * Shiftid duracMn «r* not uMd . 





2-125 



MCM66700 Series 



FIGURE 11 - MCM66730 PATTERN •• 





\A3. 


.AO 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 


A6 . . A4^\ 


oe . . . 00 


oe . . .00 


oe oo 


oe . . 00 


oe . 00 


06 00 


oe . . DO 


oe oo 


oe. DO 


o« . . , oo 


D« . , DO 


oe . . 00 


oe . . 00 


oe .00 


oe . . . DO 


o» , . . 00 






flr. 




QDOBDDD 


oaoaaoo 




oooaooo 






oooaaoo 


Doooaao 


OOBOODO 


aOOOODD 


Goaaooo 


ODDODOD 


aooooDO 


DDOODOD 


aconanu 












gggiggg 






SSS88SS 






gggsggg 




















































000 


























































































































oaSBaoD 


ggggggg 


ggggggg 


g§:g 8g 




aoSoBoS 


iisg8:s 


ggggggg 


ggssggg 




sssiggs 


gggrggg 


ggMggg 




ggssggg 


ggggggg 








H> 




OOD«DOO 








ODDOOBD 






OOOOBOO 










DDDODOn 










no 


aaaiBBO 


OOOBDOa 


oaaaaao 


oaaaaao 






GOBBBBO 








OOOOOOQ 




DDaOiOD 


□□DODDO 


OOBDDDO 
















GOOOQoS 














gg;:ggg 




















































001 




















sssssss 


































































































SgggSS 




igggggg 


SgSgSS! 


SSSSSK 


ssggggs 




ggrgggg 


iggggg: 




ggggggg 


ggSSBgg 


ggggggg 














HB 


aaaaai 






oaaaaao 


oooDoao 




oaaaaao 


ODBOOGD 












aoooooD 


DDBOOOn 


DODaDOQ 






no 




aaaafloD 


aaaaaao 


oaaaaao 


aaaaaoo 






oGaaaao 


BOOOOO 


aaaaaao 




aoooooa 


ODDDOO 


























ssggggs 




























































010 






































































































































SOOODDC 
































































M 














aODDDOC 




BO ODD 




oaaaooG 






BDGDOOa 










no 


■■■■■■D 


GoaaaoD 




oaaaaao 




aoooooa 


aaaaoaa 


BOOOGOa 


aoooooa 








aoaoGOB 




DDOaODD 


oooaooo 




















































































oil 








































































































































































































HB 


■onDDon 


DoaaBoa 


■DDDDDB 


oaaaaao 


oooaooo 




OODBDOG 


BGOGOGa 


aoDcooa 




aaaaaaa 


oaaaaor; 


ODOaODD 




DOOGDOO 


aaaaaaa 






no 


UUGDDDD 


QOODaDD 




.,y^j^„^p 


□""GCDD 


GG"C"00 


Z'Z 'DGL 


GGGDOOG 


<jr.r-,^CQD 


_^ '--p3j 


._.,^ — 


, ^... 




.,_„_, J- _.|^ 


'LJJGGGG 


GuanDDu 




















































































100 








































































































































































































HB 


OODDDaD 


DaaoDDD 


ooaanoD 








ccaacor 




DCQBGQC 




nBBBBB:: 








aaaaBBa 








no 


tlOGGDIjCJ 


aoDDnaa 


GODDDao 


GGcaaac 


DQonDao 


JG'jaBGC 


CDBGDD' 


■■QaB'^ca 


GGGoaac 


■j:m^c~"j 


ccggdgl; 


GBooGaa 


... ., 


"ZZ-ZCD^ 


'jaQoaoD 


■30CGCOD 


























































































































































































































































































HB 


pcnannn 


oaaoDac 




Gcoaccc. 










Qcaccr-r: 


GaacGcc 


Gcaocon 


naaoooo 


aaaaGz-: 


BCGGcna 










no 


nDDaaou 


IJ'JUDGBG 


aa'anaDC 




JGBC'^aD 


CGOBGDCI 


aOGGDOG 


DQDGOaG 


JG^BODC 


Jg"0"'bc 


,,,„^^„.. 




"CDZiCO- 


-■--■•jCDC} 




-■."CM -liJ 




















































































110 








































































































































































































HH 


DOBDonn 


OaDDQOD 


DOaaODD 


aaDDaoD 




DBGOCC, 








naocrGG:: 


aODCGGB 


aaaaaaa 


GBBGGCir 






Gr:-GGa: 






no 


QiaQDao 


acc;:]aocj 


GaOOGOO 


■IGGGGGD 


DoaocaG 


GGG3G0C 


GGDOOGG 


DGaC~G" 


ooooana 


.,„^i^„„„ 


^c"" 






■ ■ .-,... ., 


OGaOGGU 






































ggggggg 




































































































gggsss: 














































































































































HB 


DaDGDBD 


DCDDcaa 




nooaaaa 




c[:;20Gnn 




acaacoG 










".znmzr.z 


Baa::-:::'-: 


OGoaccc 


Gr.GOGGn 






* * Shifted characters are not used- 





FIGURE 12 -MCM66740 PATTERN 





VA3. 


« 


0000 


0001 


O010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 


*. A4\ 


oe , . . DO 


oe DO 


oe . . oo 


D6 . DO 


0« . . , DO 


oe. DO 


oe . . . oo 


08 . , DO 


oe . . DO 


D6 . . DO 


oe , DO 


M 00 


oe .. DO 


oe DO 


oe.DO 


oe. DO 






no 






GGOaDDO 


oooaooa 


OBonaoD 




OOGOObo 


oaaaaoG 


DaaoDOO 


DOOOOOO 




aaaaaaa 


DDoaooo 


aOODOOD 


UDBBBOO 




















































































































































































































■■■"" 






















gggiggg 
















ni 








DooBDaG 


BOOaOOB 




BBBoaaa 
























no 






OOBBBOO 




anaaaoo 


oaaoGOG 








ODDBOOD 


aaaaaoa 


ooaaaoD 












































IgggggI 


|gg|gg| 


















































































(W1 






























































































































































HI 
















ODODDOB 








DoaaaoD 














nn 


DaQoaoo 




OBOOBGO 


aaaoBoo 




OBOOOaD 


oaaaoao 


GooBeao 


OQOOaOD 


Qoaoaoo 


oaooooo 


GO DODDO 


'tjtitinuDCi 


0000000 


ODDODOD 


GDOOODD 


















BOBOGGB 
































































010 












































































































































ggg:ggg 








ggggggg 














































H« 






GOOOOOD 










OOOOODD 




GOBGODD 




DaDDDOD 


nnnannti 












no 






aaaaaao 


uaaaaaD 


UDGGDBa 






aaaaaaa 






OOOOODD 


'ooaaoDD 


GOQoaoo 


aODODOO 


ODBDODO 














































































































































































































































gggaooo 












































HB 


oaaaaao 


oaaaaao 




OBBBBaO 








oaaooDD 












OOOODDO 


DOBOOOn 


DODBODO 






no 






aaaaaaa 


ooaaaao 


aaaaaoG 




aaaaaaB 








boaaaaa 




aaDOODo 




aoooooa 








































ggggggg 


































































































































































































IgggggI 


















































Ht 
































ooaaaoD 






no 




uoaaaoo 








aoooooa 




GOOOOB 








a aaaDO 


DODDDDO 




QOQBDOD 


oaaaoao 














:gggggs 
















































































































































































































sgggggs 




ggggggg 




ggggggg 














































nt 




ooaaaoB 
















aaaaaaa 




DDOODOD 












nn 


ODBBDOO 


aaaoDoo 


aoooooa 


aooDoaa 




DOOOOOO 


oaaaaao 


'oaaaoao 




aaoQooQ 


'aaooaaa 


aoooooa 






DDOOOOd 


0000000 








ggg:ggg 






goooogg 






gg gggg 


:ggggig 




ggggggg 




Igggggg 






ggggggg 


ggggggg 














































































































gggggrg 




















ggggggg 


isgsg:g 


:8ggg:g 




IggSS s 




gg DDOD 


agggoSo 


ig§gg:g 


ggg:ggg 


Igggggg 


gggiggg 


|gg|gg| 




iggggig 








ni 


oooaooo 














oaaaaoo 












■ooaaoa 










no 


'aoaaaoo 


Qiaaoaa 


oooouoa 


aOODODD 


OOOOODD 




aoooooo 


oooaooo 


aoooooo 




aOGOQDO 


DDDaaao 


aoQBOoa 


□□aaodci 


oaaoooo 










:sggs:s 


:ggsg:g 


ggggggg 


googooo 


gg:gggg 




ggggggg 


ggggggg 


ggggggg 


:gggg|g 


ssssss^ 


ggigggg 


gggiggg 


ggggigg 


ggggggg 


si gs 






111 


























































































SSS|ggS 
























■ 


ISggggg 




igggggg 


ssgsssg 


ggssgss 


:gggs:g 


sssgsgg 


ggggggg 


888S8lg 


ggggggg 

■■iaaaq 


ggggggg 




gggg:gg 












nt 






















QQOaBBO 






OOODODO 


Goao aa 






^ « Shifted clwecter. The chvecter it ihined three row* to R3 et the top of the 


font end R11 et the bonom. 







2-126 



MCM66700 Series 



FIGURE 13 - MCM66750 PATTERN 



A1..M 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 



11 



mmi 



Ui8 



ii 



■■■■000 

1888888 
:gg88SS 

mm 



m 



■■■000 

888888 

ogagoD 



8883888 

udoKDoa 
■■■□■■■ 



\m 



lam 



^■■■000 

1888888 
SiiS88S 



gnoipQO 

8888188 

Gooaaan 



3SSI888 



OOQaDG 

888888 






mE 






Bi 
81 



18!^ 



'■■■■■■ 

ScsoSo^ 
„8i888! 



SSlSlu: 



uaccoaa 
HolacGG 



1888888 

ill 



sgggps 

§532283 



SSSSSgE 



mm 

QG§&Sao 



■oap^oi 
■aaaaao 

ssggggg 



iii 



■•■■■•a 

I88888S 



aaaacGo 

■OOOOGO 

188888^ 



mm 

■■■■■■■ 



§i§g 



gsstgg 

□CDBCO 



88881 



iilm 



t!8g88: 

■Sg^oo^ 
■oa^coB 

■aOGODB 

lesggg: 



s;sg 



•OGDDdi 



Doaaic 



SiisS 



^ ■ Shift*! 



1 R3 at the top of the font and R 1 



MCM66751 - Same as MCM66750 except CS1 = 0, CS2 = 0, CSS = X, and CS4 = X. 

FIGURE 14 - MCM66760 PATTERN 





\>3 . 


AO 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 


A6 . . A4\^ 


D6 00 


06 DO 


06 DO 


06 OO 


06 00 


oe 00 


06 OO 


06 00 


06 00 


06 OO 


06 00 


06 DO 


06 OO 


OB 00 


06 DO 


06 OO 






HO 








.~-.^, — .^^ 


„J^„„.,„ 







-'"BBi"'" 


-,_^, ^ 








■ " B' ■ 






' ' ■BB'~ 






















































































ooo 




















































































■OGQGaa 
















::zzz~Br 






BllBZZB 






B_:::; JB 
























































































H8 










□GCGCBC 








c::=c"GB 












...BBB . 


... ■■■. 






nn 






oDBaaac: 


CCBBB^^' 


aOBBBOC 






..,-,, — ...^ 




— J 


"BBBB"~ 


'"■aa — ' 
























BGcScDB 










iiitim 






















































O01 


































































































































S8gggS8 








i?5Seg£ 


























































HI 








ocaaacr 












GGGBGGG 


Z~ZBZGr. 
















fln 


Docnaar 


OOO^DQO 


□BaOBOC 


aGBBBDC 


,-,p„^„j2„ 


GBC'rac 


GBBBGOC 


JonaacG 


■^C2cmzc 


■j'^mczDc 


QOOQOQG 




' 
















8881888 




GBGGaSo 














88 888 


























































































































































88 888 






























8888888 








































GQGaCDG 






















na 






OGODaDD 








oaaacoa 


GOOODOO 


GCG;:i>.j 


acacGGc 


GG GDGQ 


..CG--a- 




^-„^..r. 


.,.,aar-... 








nn 


DB^aaao 


QQQ QQQ 


GBBBBBG 


Giaaaao 






GGBBaBO 










,..,ii..^... 


^B-- 


r'^-GCCG 


G-a"GG:' 












83S §88 


gggggg: 


8888881 






8888888 


8888888 




;88888: 






















sg§gss: 












ciaSa&G 










011 












































































ISg§§§8 








































§88 Sgg 














388888: 












888SggR 








































H< 




DB* BBO 


■BBBBBB 








oaaaaan 










':ggggo:j 




GCGGCGG 


ccicrcr 


CDGBOCG 






Rfl 


oaaBaao 


□□•■■ao 


BBBBBBG 




BBBBBG'J 










"BBBBBG 






BGGDGGO 


■DOGOOB 


GGDCGB 


'"BBBGG 






























3888888 






88888! 












































100 




















































BBBBCGa 


















































































































































HI 


OG^^^^O 


■□OODOB 


aaBBBBG 


OOBBBBD 


BaBHBc:n 










'-••■••'■ 


fiBBBrr: 






BOGDOGB 




ncBBBnn 






RO 




uuMaauo 


■■■BBBU 


uaaBBBG 




■GGCCGB 


BccncnB 


BOGGOOB 


BGCnUGB 


B ;':'"l:--b 






GCGGGtir 


'jtBaauG 


:;:;::r'GGr. 


DUGGUUD 
















































































































































































































sggssgg 






















































































DDOBOOn 








BGDCCOB 


noaBDGG 






GQGGr.Dn 


(iiBBann 


GOGOnDtl 








nn 


Goaaooo 


GDDDODD 




aDDDoao 




UUQQ^GO 


DQOBBOC 




,□□□□□□ 


■JGDGUGC 


'ggggbbg 


ancGGGL- 


.;gbbgug 


cjaancjQD 


■g"[:ggl: 


GGGGGGCJ 
















































































































































































































S8SSSSS 
































































































DQBBBOO 




BGOOGBn 


GGBBBOD 












no 


'aoa^aao 




ODDOOOD 


□□□□□□□ 


aaDDQDD 


aOGOOOQ 


□□HnnDD 


GODGGDa 


aPGGDOO 


'aGGGOBD 


GDGDCGG 




uoaaooo 






nBOQBDG 








!§§§§:§ 


sgggssg 


































































































































































































8g3Sg:S 






































































m- 


■OOODOD 




■DDDOQD 




aaaBBoa 




oaaaDDo 






GBBBBGG 




OODBBOO 












^ - Shiftid characttr. Thacharactar iiihiftad thraarows to R3»t thetopofthefont and R11 at the bottom. 
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MCIVI66700 Series 



FIGURE 15 - MCM66770 PATTERN 





\A3. 


AO 


0000 


0001 


0010 


0011 


0100. 


0101 


0110 


0111 


1000 


. 1001 


1010 


1011 


1100 


1101 


1110 


nil 


A« . A4^S^ 


!>• DO 


o« oo 


DC M 


oe 00 


DC DO 


DC OO 


06 OO 


08 OO 


06 DO 


06 OO 


06 DO 


06 OO 


06 00 


D6 00 


06 DO 


DC OO 






nn 








0-2C.C3 






c ■■^Zli 


:oaaaoo 


J'JUCCDO 








. . g. 
















ggggg: 


tgggggg 


ggglggg 


3dEE-D 
















































































































sssss: 




































































SSSSSI 








































































"• 




■DDDOOD 


aaaaaaa 


















„r..^, r 






.aaa 








DO 








GaasaoD 


ooaaaoa 


uaoDDOc: 


oaaaaau 




aaaaaaa 






-Daaaac 


















sggtggs 


























rssEjgj 




























































































































sggggs: 








































ssgssss 




ss3:bs? 


ssssss? 








































































n[;aaBC]r 


ooeaaan 


nnacnac 


•aaoraa 


Qcafr'JDB 




nDDB^cr; 


L-ZCMi-.C. 


naaaaoc 








aaaaaaa 






nn 


— .^... 


uaa«cDD 




uaaaaoD 


'"Daaaa 




naaaDoo 


jooaaoD 


■yj-jiamz:c 


wioaocJUD 


aoDQDoa 


;j ::; — 


L. 




































































































































































































































































































«• 


."(■.■'■:.:;; 




oooocor 




noaa^nr; 


cr.r.ocmr. 




naooDoa 




.]cac,„.^:: 




'■^■'- -■ - 














nn 




oDoaooo 


jaaaaa" 


uaaaaao 


' c]""]aac' 




"Gaaaa' 




aaaaaaii' 


uaaaaau 




.BB ;.;.: 


■■■■-B ■ ■ 




. J... ., 












§ss:ggg 




















: :aa;"::: 


















:gggss: 




























































































































































ssgggs; 












































































H8 








;:«aaaaD 




















, . -.. .., 




.„:::■_.. . 






RH 




'juaaaon 


aaaaaai. 


'Gaaaao 






















a'---c --^a 






















































































100 




gsssssg 


•oacGoa 








•gjgx^S 






m..~:.::'J.m 




■.;;■: m;J|-.:..{ 


aoGacGG 


a::c::r"G 


















:s83ss: 


















































































































HU 








Qcaaaan 


aaaaa:::' 






'Miiaaaa": 






..aaa. . 


















nn 




' 'aaa 


aaaaaaL 






g....^. . ._ 


mc-""im 


BLi::ncja 


^ . ^^ 


a ' '^ ' 'a 




DBGOOBa 


aaaooaD 




j'jjauc-j 


■j^jcaoo 




























































































































































































































































































m 




'raaa::B 




riaaaaan 


r.r.r.mz.: . 








mziczz-m 


. -8 










!;,,:j'., . ,[] 








no 


ODlSoOO 


, ;.:::_-.jj 


■:.;,.::■:;, 


.;;-jjj 


Gc- --::■:. 


: : ;-.■.:_• 


' ..aa. . 


' aaa a 


mcz::^:::.. 




j-jBa.: 


u. 


aa . . : 




































































































































































































































































































RB 




"■aaaa-a 








'^BBBB " 


. . B._ 


aaaa 








a. . ■ 


aaa 






-••■■■•■■ 






































































































































































aoDoaa 






;:aaaaj;r: 


aaaaa:::' 


a:::;~::8r: 


a: I.:;:::, a 


a::~::z-B 


n-^~..^9^ 




. : -^^ ■■■ 


:.aaaa:.j 








,:ai.,a:jj 










dSSSod 




■?=:3S":; 


?ii;i;:"- 


"-5-;--- 






:l=:=e: 




"bbb'b- 


'-'■bbbS''-' 


"b-^aari 




BU.i?^ 


'i:i^/:':i,T: 










§§§§§§ 


pcnrca^ 


■S="rSi: 




„~B... r , 








■:~aa„:::: 


^--^r- jr- 


1^*-: - 


•;^;;::s»r 


Z^'^^~Z- 






J•:-:i•-^ 








ns 


B.-r:::r:r: 


"laaaar::: 


.-T-aar 


■:Baa.:a- 


rr.rmr- 


-BBi.aar: 


B:r::..-:B:: 






-aaaa ".a 


zmmmmr.r 




^:cL-;-f^E 








f = Shifted character The characief .s shitted three rows to R3 at the top of the font and R1 1 at the bottom 









FIGURE 16 - MCM66780 PATTERN 



■s 


\A3 


;-o 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


ion 


noo 


1101 


1110 


nil 


A6 A4"\ 


D6 00 


06 DO 


D6 DO 


D6 OO 


06 DO 


06 DO 


06 DO 


06 DO 


D6 00 


D6 OO 


06 DO 


06 00 


D6 DO 


06 DO 


06 00 


06 00 




■ 


an 










B 






aaa ' 


a- 








a 




-BBB 


asa- 
































































































































































































































































































HB 










. . . a 








■ 








a 






•■■ 






RO 








aaa 


' "'aaa"-' 






-. . .J 




'B ' ' 


' BBaa:.. 


:'.:aaa'.:'-: 






































































































































































































































































































R8 




Gcaaac: 


■:-aaa"-: 


' aaa' 


Gi^aaar.r 




aa, .-. aa 


. . .a 






















no 




. ,^ . , . 


a' a 








;:aaB::;-. 


..^ -aB"'^ 


: 'JB-.: 


'J a:-.-.: ' 


aooDDOo 




















\;.zmzz~ 


m-u 






«»»-■'»• 




-■-.■^sSSpS 




.::;;:!!jp^ 


sgg:ggs 


.fi^irii^^ 








a" 


















































,:U!^*-2ur^ 
























































































































































RS 




■ :i:zm::':-.: 


z:.:-z": : 


aaaaaa~ 


"::::a'"".' 


Z'"."zr.m. 


Daaarna 


.:ic:,^GCc 


■ - 




GDDDGOD 
















RO 


"aaaaac 


■'LiGaaoQ 




'aaaaa" 


- , 








uaaaaa' 


uaaaaa" 




- .gg ' 


. :':b'^ ~ 


::::.:: i::w 


:':;b::l-:. 


joaaaa:: 
















































;ggsss: 












































































































































































































































R8 






aaaaaaa 


::aaB8a:'; 


:;::rrjr.a' 






■,ca;:„.. ' 




aaaaano 






■■ ■ 


-- — '--• 


-"■^- ■■ 


wCOB-^- 






ftn 


aaoaoaa 


iGaaaoG 


aaaaaac 














aaaaa' 


' "BBBBa 


BOGOOGa 


aGJc::;3G 


BcrnDDB 


aGJC"GB 


JjaflBGG 








oaoooSo 
































































































































































:g§g§5: 


















































































































RB 


aaaaaoa 


■OODGGa 




;:Gaaaan 


aaaaar,:' 














aDQDDna 






aooDooa 








nr> 
















aGGGooa 


aaanoGB 


a'j"'C" :a 


aaaaaaa 


oaaaaoo 


oaaaaDD 


GoaaaaG 


OODBDaD 


GDaODOD 
















































































































































































































:gBR^G^-^ 




■gODBOC 




§§§:gs^ 


:gs33s: 


SBSSSgg 


:sssss: 


aoGDOGa 




SSsgggE 


doSdddd 




aaaDDBG 


ggggggg 


aODDGOG 








RB' 


SnnDr.n." 


'icaaana 


aanccna 


naaaaan 












ncnsr:.:.. 




aODDDOO 




oaaaaoG 


DODOOOG 








nn 


nn««rinn 


...jr: ■- - 


_j_.. .,^^.. 


•GGC'^^C 


DODDoaa 


.^,,Q„i^j^ 








■j'.r^-c:- 


-jaGGBaa 


Baa.-;oGci 


.rjaacoa 


nsGDnnG 


ju'jcjg:: 


GDanoDo 








aoaSaoo 






























































































































































DOaPODD 


:r"'s9 


l^Wle 


•HSSSSg 


SoaaSSc 


■■■■■■^ 








§0:s5^^g 


BSSsErg 




g^gS-gd 


















































RB 


ooaooDo 






naaaano 


oaaacao 








aDDDQao 


ocaaacD 


Guaaaoij 


aoGOcan 






aODCGBD 


oaaaanG 






.. 


KSS5S8 


siissii 


mill 


dSSgigg 


§§:§§§§ 


uanoa'aa 

ggggg 8 


Sg8SgS8 


§§§§§§§ 


gggiiig 


:§§§§!§ 


iiig 


ggggggg 


§ggg§§§ 


QBOODOa 

DOBaaoo 
aaSaDOO 


□SodSod 


sgssgss 






















































































iiillil 


ssssssg 






































oSoCDC 


sssssss 




:gsss 3 


SSSSSSB 


:3g!gg; 


oSSaBDO 


gggsg:E 


giSgfigg 


SSSSSaQ 


ISggSlg 


3SSSSBS 


ggggggg 


ssgssss 








W 




oooooSd 


DOQCCG 










oaaosao 


aODODBO 


OB aaa or. 




ciaaaaDO 




oaaaaoo 


Goooaoa 








^ ' Shitted character. The chwcctcr it thiftad three rowi to R3 et the top of the font end R1 1 et the tx>ttom. 
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FIGURE 17 - MCM66790 PATTERN 





■\A3 


AO 


0000 


000, 


0010 


00„ 


0,00 


0,0, 


0,,0 


0111 


,000 


100, 


,0,0 


,0,, 


,,00 


1101 


,,,0 


„„ ■ 


A6 A4^^ 


D6 DO 


06 00 


□ 6 DO 


Dt DO 


06 00 


D« DO 


DO DO 


D6 DO 


06 DO 


06 DO 


08 OO 


D6 OO 


oe 00 


06 OO 


DO OO 


DO OO 1 




000 




■nasoaa 

DOaBDQD 
QDOBOOO 


iiii 
iiii 


Doaaaoa 
•oBDona 
OQiiDnaa 

CDOBDBO 


Ijlll 




DDDODDD 


1111111 


fill 

ig'g§8§ 

aaaaaon 


fill 


si|| 
lllllll 


p§lgg§ 
ississs 

•Doaoao 

:gs;sss 


§gggg| 

:gg§§l: 
rsssss:. 


pgpi 
[§§§§§; 
sssssss 


aSoSSaD 
aoiaaoo 
aaaoDBD 

isssss: 


iiiil 


gggspl 
|gg|:§ 

o«>Saoo 




00, 




GGBHHOD 
GDOnaBD 


GPBBBOD 

§j||§ 


§ssgs:s 
sssssss 


s's§s§§ 

ovpasGa 

sill 


§§s:§i 

DoaBBCc: 


ODODCDD 
aaBBBDO 

aaaaaon 




SSSSggg 

ggssssg 

BOCGDBO 

issisIP 


lllllll 

■oaoGBG 

DglJ«DD 


§j§|:§ 


Ills 

■'□■*'* 
sssssss 


§g§§S§8 

gsssggg 


ill 


g§8SS§§ 

aaiBaoo 

gssss:g 


ggggs g 

■0000 D 

:gggg g 

IggSi g 

OBBBD D 


:g3Sgg: 

§SS£iS§ 


0,0 








cSEr;"^!: 


-.ijiiBBcc; 


Szija^lia 


ill 


;s":i 

DBCBCiaD 

ziaCBCc:* 


III! 


glillil 


III 


S§§ig§8 

sss:ssg 
sssrsss 
gggsggg 


III 


i'li^i,; 




!pyig 






01, 




sill; 

■GGBOOa 


onnacao 

CC3BCDD 

aa^BDDn 


-JBBBBBJ 

LjziiiB'j": 
B2r5~L:z 


.jaBBBBG 


|pj£ 


aiiaiz^ 


igiEsSb 


ill"!? 


acSo^oB 
Gaaaiac 


iiii 


ill' 


JBB.:.::: 
;::bb;j^^ 


iaiiil 


|Siiii§ 


§s§gsi§ 


ilsigg 

§§§!§§§ 


,00 




piip! 


III 


bm::~zzm 


Ba::^2G;2 


Sifzi:iia 
i-Bizcca 


jlll 


[ipl 


'Ii^iaiir: 


III 


iilii 


iiijl 


■acaaao 


Sssssss 


isgggs: 
:s;sss: 


:§||| 


3§p|s 


•CDOCo! 


■ScoSs: 
:§§§§§: 


Iggasg: 
BSSSSSg 






L. J 


•';■■■-, ^" 


b:\':.:::jb 

B(J'J:.Bc:-: 
bh;- ::::■:. 
b;:;--:: ■ b 


[jaaaaa!: 
m'y.ir.ly.im 


fi^iVWi: 


%aiaa" 


lisp 


BCCDDDB 

B::c;:cj2a 
aBr;r:r:iia 


-Pill 


ppp? 


i~,":L:::!: 


III 


III 


■•■iaa:;-"' 


|||g 


iiii 

aBBBBBB 


„0 




n:jii«GO[j 
GGCIBCGC 

§111 


:-■■■■■%: 


B:;;/:r.;.: 
B-:bbb;.;' 
bb::':: ■: 
BL. . .:■: 
''-'■'■-■-■'■■'•. 


l^^;:';;;: 




B:::r:rar- 

ar::'.;;'':-:: 
■-■BBi-;-: 


:.::■::::": 


'•••i 


IIII 


y^.'-mr."" 




jllssO;;?^ 


!;::;^a^.:;: 


Bcaacna 
Bc::Bca« 
Ba::az;aB 
BcaaoGB 
BcnBGaa 


ajaiic^f: 


Iiii 


,,, 




■oo::a«r; 
■aaaaGG 

■aODDDD 


III 


BcasaGrj 


■s.mmmm'r.':: 


^M: 


III 


ar;'::::r.a 
[jeaiJija:: 


ill 


§'::gEg 


MM. 


;i;«KSi 


i:"| 


.j-j-jB::aG 
:yzz:mcDC 


y.cc-.mar. 


IMM 


oaDaaQD 

BOOaOOB 

BDoaDda 

ills 




r ^ S..« c.,.c,„ T.e C...C,.. „ SM,^ ,.. ,„.. ,o „3 a, ,.. =o. o, ,K. .on, ,« P„ „ ,.e »„„o. 
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MCM66700 Series 



MCM6570 Series MCM66700 Equivalent 




MCM6571 

MCM6571A 

MCM6572 

MCM6573 

MCM6573A 

MCIVI6574 

MCI\/I6575 

MCM6576 

MCM6577 

MCM6578 

MCM6579 



MCM66710 
MCIVt66714 
MCM66720 
MCM66730 
MCM66734 
MCM66740 
MCM66750 
MCM66760 
MCI\/166770 
MCM66780 
MCM66790 



Description 

ASCII, shifted 

ASCII, shifted 

ASCII 

Japanese 

Japanese 

Math Symbols 

Alphanumeric Control 

British, shifted 

German, shifted 

French, shifted 

European, shifted 



MCM66700 Series 


MCM6570 Series 


P 


n Assignment 


P 


n Assignment 


cz 


CS3 RS3 


b24 


1 cz 


v2b RS3 


r)24 


c: 


Vcc RS2 


tD23 


2C 


Vcc RS2 


Z123 


cz CS4 RSI 


a 22 


3 C 


VpQ RS1 


Z122 


tz 


A6 RSO 


=121 


4C 


A6 RSO 


Z121 


c 


D5 D6 


Z2 20 


5 C D5 D6 


n20 


cz 


D3 D4 


3 19 


6c: 


D3 D4 


=1 19 


cz 


D1 02 


=1 18 


7 CZ 


01 D2 


318 


CAS 


a 17 


B CZ 


A5 DO 


ID 17 


c 


A4 Al 


3 16 


9 C^ 


A4 Al 


a 16 


cz 


CSl AO 


pi5 


lod 


N C AO 


3116 


cz 


A3 CS2 


[314 


n CZ 


A3 N C. 


3 14 


c: 


A2 Vgs 


013 


12 cZ 


Ai Vss 


=1 13 



APPLICATIONS INFORMATION 



One important application for the 1\/ICIVI66700 series is 
in CRT display systems (Figure 18). A set of buffer shift 
registers or random access memories applies a 7-bit 
character code to the input of the character gerterator, 
which then supplies one row of the character according 
to the count at the four row select inputs. As each row 
is available, it is put into the TTL MC7495 shift registers. 
The parallel information in these shift registers is clocked 



serially out to the Z-axis where it modulates the raster 
to form the character. 

The MCM66700 series require one power supply of 
+ 5.0 volts. When powering this device from laboratory 
or system power supplies, it is important that the Absolute 
Maximum Ratings not be exceeded or device failure 
can result. Some power supplies exhibit spikes or glitches 
on their outputs when the ac power is switched on and off. 



FIGURE 18 - CRT DISPLAY APPLICATION USING MCM66710 



Character 
Code 



A2 


D2 


A3 


D3 


A4 


D4 


A5 


D5 


A6 


D6 


RS0RS1RS2RS3 




Control 
Counters 




CI 
C2 

DpO 
Dpi 

Dp2 

DP3 



Z Axis 
Input 
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MCM66700 Series 



The formats below are given for your convenience in preparing character information for IV1CM66700 programming. 
THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom 
Programming instructions for detailed procedures. 



Character Number 



Character Number 



Character Number 



DDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DD 
DDD 
DDD 



DD 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

ODD 
DDDD 
DDDD 



DD 



DDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DD 
DDD 
DDD 



DD 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

DDD 
DDDD 
DDDD 



DD 



DDD 
DD 
DD 
DDD 
ODD 
□ D 
DD 
DD 
DDD 



DD 



DDD 
DDD 
DDD 
DDDD 
DDDD 
DDD 
DDD 
DDD 
DDDD 



DD 
DD 



DD 
DD 
DD 







Character Number 



Character Number 



Character Number 



DDDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DD 
DDD 
DDD 



DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDD 
DDDD 
DDDD 



DD 



DDDD 
DDD 
DDD 
ODD 
DDD 
DDD 
ODD 
ODD 
DDD 



DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 






DDD 
DD 
DDD 
DDD 
DDD 
DDD 
DD 
DD 
DDD 



DD 



DDD 
DDD 
DDDD 
DDDD 
nDDD 
DDDD 
DDD 
DDD 
DDDD 



DD 



DD 
DD 



— 


— 



Character Number 



Character Number 



Character Number 



DDDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DDD 



DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

D3 DO 




— 



DD 



DDD 
DDD 
DDD 
DDD 
DDD 
DDD 
DD 
ODD 
DDD 

S D6 D4 



DDD 
DDDD 
DDDD 
DDDD 
DDDD 
DDDD 

DDD 
DDDD 
DDDD 



DD 



DD 



DDD 
DD 
DDD 
ODD 
DD 
DDD 
DD 
DD 
DDD 



DDD 
DDD 

DDDD 

DDDD 
DDD 

DDDD 
DDD 
DDD 

DDDD 



DD 



DD 



DD 
DD 
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MOTOROLA 



1024 X 8-BIT READ ONLY MEMORY 

The MCIVI68A30A/MCM68B30A are mask-programmable byte- 
organized memories designed for use in bus-organized systems. 
They are fabricated with N-channel silicon-gate technology. For 
ease of use, the device operates from a single power supply, has 
compatibility with TTL and DTL, and needs no clocks or 
refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content are 
defined by the customer. 

• Organized as 1024 Bytes of 8 Bits 

• Static Operation 

• Three-State Data Output 

• Four Chip Select Inputs (Programmable) 

• Single ±10% 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns - MCM68A30A 

250 ns - MCM68B30A 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


V,n 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


to +70 


°C 


Storage Temperature Range 


Tstg 


-65 to +150 


°C 



NOTE 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



MCM68A30A 
MCM68B30A 



MOS 



(N-CHANNEL, SILICON-GATE) 

1024 X 8-BIT 
READ ONLY MEMORY 



^^kKM 


1 

i C SUFFIX 


^BW''^ 


FRIT-SEAL PACKAGE 


^11 '' 


CASE 623 


P SUFFIX 


^t/KKSi 


PLASTIC PACKAGE 


'j^iWy't p " 


CASE 709 


P 



PIN ASSIGNMENT 


11= 


Gnd • AG 


Z)24 


2c: 


DO A1 


=123 


31= 


D1 A2 


ri22 


4[= 


D2 A3 


Z)21 


5C= 


D3 A4 


=120 


61= 


D4 A5 


=3 19 


7ZZ 


D5 A6 


=1 18 


8C= 


D6 A7 


=1 17 


91= 


D7 A8 


=1 16 


101= 


CS1 A9 


ZD 15 


lid 


CS2 CS4 


1314 


^2^^ 


Vcc CS3 


=3 13 

































JS 




MC6800 
Microprocessor 


M6800 MICROCOMPUTER FAMILY MCM68A30A/MCM68B30A READ ONLY 
BLOCK DIAGRAM MEMORY BLOCK DIAGRAM 






, 


I 








i 

1 




MCM68A30A 

MCM68B30A 

Read Only 

Memory 














Memory 

Matrix 

(1024 X8) 




Data 
Buffers 


»• Data Bi 

i 


1 
















Random 
Access 
Memory 






1 














I 










Interface 
Adapter 


T 


( 






1 








Selection 
and Control 
















Interface 
Adapter 




Modem 




. 1 

ress D 

js ^ B 








i 






* 


T 




Add 
B 


3ta 














1 

Vlomory Addre 

and Control 


ss 







2-132 



MCM68A30A, MCM68B30A 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Mm 


Nom 


Max 


Unit 


Supply Voltage 


^CC 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current 

IV,n - to 5.5 VI 


l,n 


- 




2.5 


/jAdc 


Output High Voltage 
IIOH = -205mA) 


Vqh 


24 






Vdc 


Output Low Voltage 
(Iql 1 6 mA) 


Vol 






0.4 


Vdc 


Output Leakage. Current (Three State) 

(CS = 0.8 V or CS = 2.0 V, Vqui = 0'' V to 2.4 V) 


Ilo 






10 


/jAdc 


Supply Current 

(Vcc = 5.5 V,Ta = 0°C) 


icc 






130 


mAdc 




CAPACITANCE (f - 1 .0 MHz, T^ 25°C, periodically sampled 
rather than-100% tested.) 



Charaoteristic 


Symbol 


Max 


Unit 


Input Capacitance 


C,n 


7.5 


pF 


Output Capacitance 


Cput 


12.5 


pF 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields, however, it is advised that- 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated volt 
ages to this high impedance circuit. 



BLOCK DIAGRAM 



AO 


24 

23 

22 

21 

20 

19 

18 

17 

16 

15—^ — 

10 — a 

11 C 

ve level de 


Address 
Decode 
















Memory 

Matrix 
(1024 X 8) 


3 State 
Buffer 




Al 






A2 




* 




A3 




A4 






A5 






A6 




^ ' 


A7 




^9 


AS 






A9 












CS1 
CS2" 


^ 






CS3- 
CS4 

•Act 


J 

ined by the c 


ustom 










^CC'Pinl 
Gnd - Pin 1 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted.) 
(All timing with t^ = tf ' 20 ns. Load of Figure 1) 



Characteristic 


Symbol 


MCM68A30AL 


MCM68B30AL 


Unit 


Min 


Max 


Min 


Max 


Cycle Time 


'eye 


350 


- 


250 


- 


ns 


Access Time 


*acc 


- 


350 


- 


250 


ns 


Chip Select to Output Delay 


tco 


- 


150 


- 


125 


ns 


Data Hold from Address 


'DMA 


10 


- 


10 


- 


ns 


Data Hold from Deselection 


'DHD 


10 


150 


10 


125 


ns 



FIGURE 1 - AC TEST LOAD 



Test Point o •• 



-W- 



• Includes Jig Capacitance 



MMD6150 
or Equiv 



TIMING DIAGRAM 













. 




















>i 




Address \^ 


-2.0 V 
J- 0.8 V 
















-m^mm 


^2.0 V 


0.8 V^ 


m^mmmsi 








J- 0.8 V 




^^s^^isms^^ 


^smi$^^%^$$$s^ 






^tDHA*» 




'- -. ^^^^^^%^$^$^^^^^$6^m^^^mi 


^•2.4 V 
r 0.4 V 


^^^^^5^^ 
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By the programming of a single photomask for the 
MCM68A30A/MCIV168B30A, the customer may specify 
the content of the memory and the method of enabling 

the outputs. 

Information on the general options of the 
MCIV168A30A/MCIV168B30A should be submitted on 
an Organizational Data form such as that shown in Figure 
3. ("No Connect" must always be the highest order Chip 
Select pin(s).) 

Information for custom memory content may be sent 
to Motorola in one of four forms (shown in order of 

preference) : 

1 . Paper tape output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (MCM2708, MCM27A08, or MCM68708). 

4. Hand-punched paper tape (Figure 3). 
PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce 
a paper tape output for computerized mask generation. 
The assembler directives are used to control allocation 
of memory, to assign values for stored data, and for 
controlling the assembly process. The paper tape must 
specify the full 1024 bytes. 



CUSTOM PROGRAMMING 

FIGURE 2 



BINARY TO HEXADECIMAL CONVERSION 
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IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows. 

Step Column 

Byte "0" Hexadecimal equivalent for 

outputs D7 thru D4 (D7 = MSB.) 

Byte "0" Hexadecimal equivalent for 

outputs D3 thru DO (D3 = MSB.) 

Alternate steps 1 and 2 for consecutive 

bytes. 

Card number (starting 0001) 



1 


12 


2 


13 


3 


14 75 


4 


7780 
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FIGURE 3 - HAND-PUNCHED PAPER TAPE FORMAT 



Frames 
Leader Blank Tape 

1 to M Allowed for customer use (M <64) 

M + 1,IVI + 2 CR; LF (Carriage Return; Line 

Feed) 
M + 3 to M + 66 First line of pattern information 

(64 hex figures per line) 
M + 67, M+68 CR; LF 

M + 69 to M + 21 1 2 Remaining 31 lines of hex figures, 

each line followed by a Carriage 

Return and Line Feed 
Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where M < 64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 
start of data entry. (Note that the tape cannot begin 
with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Option A (1024 X 8) 

Frame M -h 3 contains the hexadecimal equivalent of 



bits D7 thru D4 of byte 0. Frame M + 4 contains bits 
03 thru 00. These two hex figures together program byte 
0. Likewise, frames M + 5 and M + 6 program byte 1, 
while M + 7 and M + 8 program byte 2. Frames M -t- 3 to 
M -)- 66 comprise the first line of the printout and program, 
in sequence, the first 32 bytes of storage. The line is 
terminated with a CR and LF. 

Option B (2048 x 4) 

Frame M -^ 3 contains the hexadecimal equivalent 
of byte 0, bits D3 thru DO. Frame M + 4 contains byte 1, 
frame M + 5 byte 2, and so on. Frames M ■^ 3 to M ^- 66 
sequentially program bytes to 31 (the first 32 bytes). 
The line is terminated with a CR and LF. 
Both Options 

The remaining 31 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF, The total 32 lines of data contain 32 x 64 or 
2048 characters. Since each character programs 4 bits of 
information, a full 8192 bits are programmed. 

As an example, a printout of the punched tape for 
Figure 13 would read as shown in Figure 10 (a CR and 
LF is implicit at the end of each line). 



FIGURE 4 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68A30A/68B30A MOS READ ONLY MEMORY 



Customer: 

Company . 
Part No. . 
Originator 



Phone No. 



Quote: 
Part Nc 
Specif. 




Motorola 


Use 


On 


y: 


. : _ 
No 



























Chip Select Options: 





Active 


Active 


No Connect 




High 


Low 


"Don't Care' 


CS1 


D 


D 


D 


CS2 


n 


D 


D 


CS3 


n 


n 


n 


CS4 


D 


D 


n 
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MOTOROLA 



1024 X 8-BIT READ ONLY MEMORY 

The I\/1CM68A308/MCM68B308 is a mask-programmable byte- 
organized memory designed for use in bus-organized systems. It is 
fabricated with N-channel sihcon-gate technology. For ease of use, 
the device operates from a single power supply, has compatibility 
with TTL and DTL, and needs no clocks or refreshing because 
of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the customer. 

• Organized as 1024 Bytes of 8 Bits 

• Static Operation 

• Three-State Data Output 

• Mask-Programmable Chip Selects for 

Simplified Memory Expansion 

• Single ±10% 5- Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns - MCM68A308 

250 ns - MCM68B308 

• 350 mW Typical Power Dissipation 



MCM68A308 
MCM68B30g 






(N-CHANNEL, SILICON GATE) 

1024 X 8 BIT 
READONLY MEMORY 



C SUFFIX 



FRIT SEAL 
PACKAGE 




PSUFFIX 

PLASTIC PACKAGE 
CASE 709 





MOTOROLA'S PIN COMPATIBLE ROM FAMILY 






(Industry Standard Pinouts 


1 








64 K 








1 cr 

9 r — 


A7 
A6 


vcc 

A8 


=3 24 32K 




1 23 

Vcc 












16K 




3 cr: 


A5 


A9 


1 22 








AS 


zn 23 








1 1 — 


A4 


A12 


— 1 PI 




Vpp 


— 1 24 


8K 








A9 


1 ?? 




- 






5 cr 


A3 


E 


Z3 20 

S 


:r3 21 


A8 


=d23 


Vrr 


:::d24 


6 t=r 




AID 


Z:3 19 

s 


zn 20 


A9 


m 22 


A8 


=123 


7 c=: 


Al 


Al 1 


m 18 

A10 


Z:3 19 


S 


=3 21 


A9 


=3 22 


8 cr 


AG 


Q7 


:ZD17 

Al 1 


1 18 


S 


=3 20 


S 


=121 


9 cr 


QO 


Q6 


^''^ 


—J ,7 


AID 


ZZ2 19 


S 


:=1 20 


locr 


Q1 


Q5 


=115 

Q6 


=1 16 


S 


IID 18 


S 


=Il9 


11 cr 


Q2 


Q4 


^"^ 


:i3 15 


Q7 


=D 17 


S 


1=318 


12 1= 


VSS 


Q3 


^'^ 


=3 14 
=3 13 


Q6 
Q5 


=I16 
^15 


Q7 
Q6 


t=)l7 
^16 




MCM68A364 j 


Q3 




L 






Q4 


1 14 


Q5 


=Jl5 
="14 
=^13 










MCM68A332 i 


Q3 


bz.13 


Q4 
Q3 


MCM68A316E 1 












MCM68A308 







PIN ASSIGNMENT 




1 c 


A7 O Vcc 


Z)24 


2C 


A6 AS 


=)23 


3C= 


A5 A9 


Z322 


4c: 


A4 S3 


=121 


5c: 


A3 SI 


13 20 


6CZ 


A2 34 


n 19 


in 


Al S2 


Zl 18 


8CZ 


AO Q7 


=3 17 


9c: 


QO Q6 


=) 16 


101= 


Q1 ■ Q5 


=3 15 


lie: 


Q2 Q4 


=3 14 


12CZ 


Vss Q3 


=3 13 




PIN NAMES 




A0-A9 .... Address Inputs 




S1-S4 .... Chip Selects 






Q0-Q7 .... Data Output 






VcC ■ ■ • +5 V Power Supply 






Vss ... Ground 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED DC OPERATING CONDITIONS 




Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 


_ - 


0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic 


Symbol 


Min 


Max 


Unit 


Input Current 

(Vjn = to'5.5 V) 


lin 


~ 


2.5 


/uAdc 


Output High Voltage 
dOH " -205 /jA) 


VOH. 


2.4 


- 


Vdc 


Output Low Voltage 
(IOL = 1-6mA) 


Vol 


~ 


0.4 


Vdc 


Output Leakage Current (Three-State) 

(S = 0.8 V or S = 2.0 V, Vqu, = 0.4 V to 2.4 V) 


Ilo 


~ 


10 


/uAdc 


Supply Current 

(Vcc = 5.5 V,Ta = 0°C) 


'cc 




130 


mAdc 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


V|„ 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


Oto +70 


°c 


Storage Temperature Range 


Tstg 


-65 to +150 


°c 



NOTE 1 : Permanent device damage may occur 
if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be 
restricted to RECOMMENDED OPERATING 
CONDITIONS. Exposure to higher than recom- 
mended voltages for extended periods of time- 
could affect device reliability. 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MC6800 

Microprocessor 
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\ 






MCIVI68A316E 




' \ 
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Read Onlv 
Memory 








Random 
Access 
Memory 




< 














Interface 
Adapter 




i 








I 


Interface 
Adapter 




' 1 






' 


\ 





M 



Address Data 
Bus Bus 



BLOCK 
DIAGRAM 



A3 
A4 



A8 
A9 



Main 
(1024 : 



3 State 
Output 
Buffers 



.9 QO 

•10 Qi 

.11 Q2 

•13 Q3 

»14 Q4 

•15 Q5 

•16 Q6 

•17 Q7 



Active level defined by the user. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted. 
All timing with t^ = tf = 20 ns. Load of Figure 1) 



Characteristic 


Symbol 


MCM68A308 


MCM68B308 


Unit 


Min 


IVIax 


Min 


Max 


Cycle Time 


'eye 


350 


- 


250 


- 


ns 


Access Time 


'ace 


- 


350 


- 


250 


ns 


Chip Select to Output Delay 


tso 


- 


150 


- 


150 


ns 


Data Hold from Address 


'DHA 


10 


- 


10 


- 


ns 


Data Hold from Deselection 


<DHD 


10 


150 


10 


150 


ns 




CAPACITANCE 

(f = 2.0 MHz, T^ = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


C,n 


7.5 


PF 


Output Capacitance 


Cout 


12.5 


PF 



This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this 
high-impedance circuit. 



FIGURE 1 - AC TEST LOAD 



Test Point o — •■ 



-W- 



•Includes Jig Capa 



MMD6150 
or Equ.v 



MMD7000 
or Equiv 



TIMING DIAGRAM 



/^p£. 



IK 



»'DHD1 
»«DHA1 



2.4 V 
. 0.4 V 
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CUSTOM PROGRAMMING 




By the programming of a single photomask for the 
MCM68A308/MCM68B308, the customer may specify 
the content of the memory and the method of enabling 
the outputs. (A "no-connect" must always be the highest 
order chip-select(s).) 

Information on the general options of the 
MCIV168A308/MCM68B308 should be submitted on an 
Organizational Data form such as that shown in Figure 4. 

Information for customer memory content may be 
sent to Motorola in one of four forms (shown in order 
of preference) : 

1 . Paper tape output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM one MCM68A708 or equivalent. 

4. Hand punched paper tape (Figure 3). 



PAPER TAPE 

Included in the software packages developed for the 
M680O Microcomputer Family is the ability to produce 
a paper tape output for computerized mask generation. 
This assembler directives are used to control allocation 
of memory, to assign values for stored data, and for 
controlling the assembly process. The paper tape must 
specify the full 1024 bytes. 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 



Binary 
Data 


Hexadecimal 
Character 
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IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 



Step 

1 



Column 
12 

13 

14-75 

77-80 



Byte "0" Hexadecimal equivalent for 

outputs Q7 thru Q4 (Q7 = M.S.B.) 

Byte "0" Hexadecimal equivalent for 

outputs Q3 thru QO (Q3 = M.S.B.) 

Alternate steps 1 and 2 for consecutive 

bytes. 

Card number (starting 0001 ) 



FIGURE 3 - HAND-PUNCHED PAPER TAPE FORMAT 



Frames 
Leader 
1 toM 
M-H,M -^2 

M -H 3 to M -H 66 

M-H67, M + 68 

M + 69toM + 2112 



Blank Tape 

Allowed for customer use (M <64) 
CR; LF (Carriage Return; Line 
Feed) 

First line of pattern information 
(64 hex figures per line) 
CR; LF 

Remaining 31 lines of hex figures, 
each line followed by a Carriage 
Return and Line Feed 
Blank Tape 

Frames 1 to IVI are left to the customer for internal 
identification, where M < 64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 
start of data entry. (Note that the tape cannot begin 



with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Frame M -^ 3 contains the hexadecimal equivalent of 
bits Q7 thru Q4 of byte 0. Frame M -t- 4 contains bits 
Q3 thru QO. These two hex figures together program byte 
0. Likewise, frames M ■^ 5 and M -t- 6 program byte 1, 



while N\ + / and M -t- a program byte 2. Frames M -»- 3 to~ 
M -^ 66 comprise the first line of the printout and program, 
in sequence, the first 32 bytes of storage. The line is 
terminated with a CR and LF. 

The remaining 31 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 32 lines of data contain 32 x 64 or 
2048 characters. Since each character programs 4 bits of 
information, a full 8192 bits are programmed. 
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FIGURE 4 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



Customer: 

Company . 
Part No. . 
Originator , 



ORGANIZATIONAL DATA 
MCM68308 MOS READ ONLY MEMORY 



Phone No. 



Chip Select: 



niintp 


Motorola Use 


Ori 


y: 


Part No.: . 
Specif. No 























Active 


Active 


No 




High 


Low 


Connect 


SI 


D 


n 


D 


S2 


D 


n 


^ D 


S3 


n 


n 


D 


84 


n 


n 


D 
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MCM68A316A 



2048 X 8-BIT READ ONLY MEMORY 

The MCM68A316A is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTL 
and DTL, and needs no clocks or refreshing because of fully 
static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read-only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the user. 

• Fully Static Operation 

• Three-State Data Output 

• Mask-Programmable Chip Selects for 

Simplified Memory F.xpansion 

• Single ±10% 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns 

• Plug-in Compatible with 2316A 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



MOS 



(N-CHANNEL, SILICON-GATE) 

2048 X 8-BIT 
READ ONLY MEMORY 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to-^7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to -1-7.0 


Vdc 


Operating Temperature Range 


Ta 


to -^70 


°C 


Storage Tennperature Range 


Tstg 


-65 to -1-150 


°C 



C SUFFIX 

FRIT SEAL PACKAGE 
CASE 623 




PSUFFIX 

PLASTIC PACKAGE 
CASE 709 



Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 



M6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM 



MC6800 
Microprocessor 



MCM68A316A 

Read Only 
WeiTTOTv 



Bandonr> 
Access 
Memory 



Interface 
Adapter 



Interface 
Adapter 



Addrats Data 
Bus Bus 



PIN ASSIGNMENT 



1 C 
2C 
3C 
4C 
5C 
6C 

7 C 

8 C 
9C 



-M-E 



A7 • 

A8 

A9 

Aid 

AO 

A1 

A2 

A3 

A4 



Vcc 3 24 
QO 3 23 
Q1 322 
Q2 D21 
Q3 3 20 
Q4 D19 
Q5 318 
Q6 317 
Q7 316 
ST 315 



-A«- 



12 C Vss 



3-M- 



PIN NAMES 1 


A0-A10 


. . . Address Inputs 


SI -S3 


. . . Chip Selects 


Q0-Q7 


. . . Data Output 


Vcc 


. . . +5 V Power Supply 


VSS 


. . . Ground 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


VlH 


2.0 


- 


5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 


" 


0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic 


Symbol 


Min 


Max 


Unit 


Input Current 

(V|n =0to5.5 V) 


l,n 


- 


2.5 


/jAdc 


Output High Voltage 
(IOH = -205mA) 


Vqh 


2.4 


~ 


Vdc 


Output Low Voltage 
(IOL = 1-6nnA) 


Vol 


~ 


0.4 


Vdc 


Output Leakage Current (Three-State) 

(S = OS V or S = 2.0 V, Vq^, = 0.4 V to 2.4 V) 


Ilo 


- 


10 


pAdc 


Supply Current 

(Vcc = 5.5 V, Ta = 0°C) 


Ice 


~ 


130 


mAdc 




CAPACITANCE 

(f = 2.0 MHz, T/^ = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7.5 


PF 


Output Capacitance 


Cout 


12.5 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted. 
All timing with tf = tf = 20 ns. Load of Figure 1 1 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


•eye 


350 


- 


ns 


Access Time 


«acc 


- 


350 


ns 


Chip Select to Output Delay 


«SO 


- 


150 


ns 


Data Hold from Address 


«DHA 


10 


- 


ns 


Data Hold from Deselection 


tH 


10 


150 


ns 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



FIGURE 1-AC TEST LOAD 



Test Point o- 



MVIO6150 
or Equlv 



5[ MMD7000 



BLOCK 
DIAGRAM 





Address 
Decode 


















Memory 

Matrix 

(2048 X 8) 


3 State 
Output 
Buffers 


^ 






_ 






* 


* 










» 










































i ^ 





A1 6 

A2 7 

A3 8 

A4 9 

A5 10 

A6 11 

A7 1 

A8 2 

A9 3 

A10 4 

ST* 15 



Active level defined by the user. 



23 QO 
22 Q1 
21 Q2 
20 Q3 
19 Q4 
18 Q5 
17 Q6 
16 Q7 



Vss = *"'" 12 
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TIMING DIAGRAM 








J 




. 


















X 




Address ^^ 


=-2.0 V 
C-0.8 V 
















^^^^^^>^^$^m 


^2.0 V 


0.8 V> 


■^^si^m^^^^ma 








C-0.8 V 




-^^^^ms^^$$^ 


^^%^99^^%:i99%^ 






^•'DHA^ 




'-^''m^>mmm^$$$^^>m^^^:i'''i 


S5«RRR$«5. 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
I\/1CM68316A, the customer may specify the content of 
the memory and the method of enabling the outputs. 

Information on the general options of the 
MCM68A316A should be submitted on an Organizational 
Data form such as that shown in Figure 3. 

Information for custom memory content may be sent 
to Motorola in one of four forms (shown in order of 
preference) : 

1 . Paper tape output of the Motorola IV16800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (TMS2716orMCM2716). 

4. Hand-punched paper tape. 

PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce a 
paper tape output for computerized mask generation. The 
assembler' directives are used to control allocation of 
memory, to assign values for stored data, and for control- 
ling the assembly process. The paper tape must specify the 
full 2048 bytes. 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 





Binary 




Hexadecimal 




Data 




Character 




























1 













2 












3 





1 








4 





1 







5 





1 







6 





1 






7 













8 












9 












A 











B 




1 








C 




1 
1 
1 








D 

E 
F 




IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 

Step Column 

Byte "0" Hexadecimal equivalent for 

outputs Q7 thru Q4 (Q7 = M.S.B.) 

Byte "0" Hexadecimal equivalent for 

outputs Q3 thru QO (Q3 = M.S.B.) 

Alternate steps 1 and 2 for consecutive 

bytes. 

Card number (starting 0001) 

Total number of cards (64) 



1 


12 


2 


13 


3 


14-75 


4 


77-80 



FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



Customer: 

Company 

Part Wo 


ORGANIZATIONAL DATA 
MCM68A316A MOS READ ONLY MEMORY 






Motorola Use Only: 
Oiintp 




Part Nn 


Originator 


Spprif Nn 


Phone N 
Chip Select: 






Active High 

ST n 

52 n 

53 a 

*A don't care must al: 


*Don't Care 
Active Low (No Connect) 

D n 
n n 
n n 

(vays be the highest order Chip Select (s). 
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MOTOROLA 



2048 X 8 BIT READ ONLY MEMORY 

The MCM68A316E is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTL and 
DTL, and needs no clocks or refeshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in bytfe increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the user. 

• Fully Static Operation 

• Three-State Data Output 

• Mask-Programmable Chip Selects for 

Simplified Memory Expansion 

• Single + 10% 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns 

• Plug-in Compatible with 231 6E 

• Pin Compatible with 2708 and MCM2716 EPROMs 



MCM68A316E 



MOS 



(N-CHANNEL, SILICON-GATE) 

2048 X 8 BIT 
READ ONLY MEMORY 



C SUFFIX 

PRITSEAL PACKAGE 
CASE 623 




P SUFFIX 24 

PLASTIC PACKAGE 
CASE 709 




PIN ASSIGNMENT 



1C 
2C 
3C A5 
4C A4 
5C A3 
6C A2 
7C A1 
8C AC 
9C QO 

IOC °i 

1ir Q2 



A6 



SI 
A10 
S2 
Q7 
Q6 
Q5 
Q4 



12C ^SS 



Q3 



Vcc 3 24 
A8 3 23 
A9 3 22 
S3 3 21 
3 20 
3 19 
3 18 
3 17 
3 16 
3 15 
3i4_ 



313 



PIN NAMES 1 


A0-A10 


. . . Address Inputs 


31 -S3 


. . .Chip Selects 


Q0-Q7 


. . . Data Output 


vcc 


. . . +5 V Power Supply 


VSS 


. . . Ground 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 


- 


0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic 


Symbol 


Min 


Max 


Unit 


Input Current 

(Vin=0to5.5 V) 


lin 


- 


2.5 


MAdc 


Output High Voltage 
(IOH = -205aiA) 


VOH 


2.4 


- 


Vdc 


Output Low Voltage 
(l0L = 1-6 mA) 


Vol 


- 


0.4 


Vdc 


Output Leakage Current (Three-State) 

(S = OS V or S = 2.0 V, Vout = 0.4 V to 2.4 V) 


Ilo 


- 


10 


/jAdc 


Supply Current 

(Vcc = 5.5 V, Ta = 0°C) 


'cc 


" 


130 


rriAdc 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to +7.0 


Vdc 


Operating Tennperature Range 


ta 


to +70 


°c 


Storage Temperature Range 


Tstg 


-65 to +150 


°c 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 



CAPACITANCE 

(f = 2.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance ' 


Cin 


7.5 


pF 


Output Capacitance 


Cout 


12.5 


pF 



MC6800 
Microprocessor 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM68A316E 
Read Only 
Memory 



Random 
Access 
Memory 



Interface 
Adapter 




Interface 
Adapter 



Address Data 
Bus Bus 



BLOCK 
DIAGRAM 





Address 
Decode 


















Memory 

Matrix 

(2048 X 8) 


3 State 
Output 
Buffers 














* 








































^ 
















^ 





AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 



Active level defined by the user. 



9 QO 

10 Ql 

11 Q2 

13 Q3 

14 Q4 

15 Q5 

16 Q6 

17 Q7 



Vcc = 
Gnd 
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FIGURE 1-AC TEST LOAD 



Test Point o y 




![ MMD7000 



'Includes Jtg Capacitan 



This device contains circuitry to 
protect the inputs against damage 
due to high static voltages or elec- 
tric fields; however, it is advised 
that normal precautions be taken 
to avoid application of any vol- 
tage higher than maximum rated 
voltages to this high-impedance 
circuit. 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted. 
All timing with t^ = tf = 20 ns. Load of Figure 1 ) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


tcyc 


350 


- 


hs 


Access Time 


tacc 


- 


350 


ns 


Chip Select to Output Delay 


tso 


- 


150 


ns 


Data Hold from Address 


tDHA 


10 


- 


ns 


Data Hold from Deselection 


«H 


10 


150 


ns 



TIMING DIAGRAM 



>^ 



>[ 



— -«H-*-j 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
MCi\^68A316E, the customer may specify the content of 
the memory and the method of enabling the outputs. 



Information on the general options of the 
MCIVI68A316E should be submitted on an Organizational 
Data form such as that shown in Figure 3. ("No-Connect" 
must always be the highest order Chip Select(s).) 

Information for custom memory content may be sent 
to Motorola in one of three forms (shown in order of 
preference): 

1 . Paper tape output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (TMS2716 or MCM2716). 

PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce a 
paper tape output for computerized mask generation. The 
assembler directives are used to control allocation of 
memory, to assign values for stored data, and for control- 
ling the assembly process. The paper tape must specify the 
full 2048 bytes. 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 



Binary 
Data 


Hexadecimal 
Character 




























1 













2 












3 





1 








4 





1 







5 





1 







6 





1 






7 













8 












9 












A 











B 




1 








C 




1 
1 
1 








D 

E 
F 




IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 

Step Column 

1 12 Byte "0" Hexadecimal equivalent for 

outputs Q7 thru Q4 (Q7 = M.S.B.) 

2 13 Byte "0" Hexadecimal equivalent for 

outputs Q3 thru QO (Q3 = M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 

bytes. 

4 77-80 Card number (starting 0001) 

Total number of cards (64) 



FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



Customer: 

Company . 


ORGANIZATIONAL DATA 
IVICM68A316E MOS READ ONLY MEMORY 






Motorola Use Only: 

Oiintp 




Part Nn 


Originator 

Phone 
Chip Select: 


Mr) 


Spprif No 


Active Active No 
High Low Connect 

D D II 

D D II 

•S3 D D II 
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MOTOROLA 



4096 X 8-BIT READ ONLY MEMORY 

The MCI\/168A332 is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated 
witli N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTLand 
DTL, and needs no clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the user. 

• Fully Static Operation 

• Three-State Data Output for OR-Ties 

• Mask-Programmable Chip Selects for Simplified Memory 
Expansion 

• Single±10%5-Volt Power Supply 

• Fully TTL Compatible 

• Maximum Access Time = 350 ns 

• Directly Compatible with 4732 

• Pin Compatible with 2708 and 2716 EPROMs 

• Preprogrammed MCM68A332-2 Available 



MOTOROLA'S PIN COMPATIBLE ROM FAMILY 
(Industry Standard Pinouts) 



12 C= V 



A10 

All 

Q7 



IZJ20 
:ZD 19 



MCM68A364 



vcc 



A10 
All 



MCM68A332 



MCM68A316EI 



MCM68A308 



MCM68A332 



MOS 

(NCHANNEL.SILICON-GATE) 

4096 X 8-BIT 
READ ONLY MEMORY 





C SUFFIX 




FRIT SEAL PACKAGE 


^^^ 


^^ CASE 623 


1 


^ 


P SUFFIX 24 


if^ 


PLASTIC PACKAGE 


p 


CASE 709 


1 



PIN ASSIGNMENT 




PIN NAMES 1 


A0-A11 


. . . Address Inputs 


S 


. . . Programmable 




Chip Selects 


Q0-Q7 


. . . Data Output 


Vcc 


. . . + 5 V Power Supply 


vss 


. . .Ground 
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BLOCK 
DIAGRAM 





Address 
Decode 


















Memory 

Matrix 

(4096 X 8) 


3 -State 
Output 
Buffers 






^ 


* 












* 






* 












































^ 








J 















A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
All 



Active level defined, by the user. 



9 QO 

10 Q1 

11 Q2 

13 Q3 

14 Q4 

15 Q5 

16 Q6 

17 Q7 



Vcc = Pin 24 
= Pin 12 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 




Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Vqq must be applied at least 100 ms belore proper device operation is achieved.) 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic 


Symbol 


Min 


Max 


Unit 


Input Current 

(V|n = to 5.5 V) 


lin 


- 


2.5 


A(Adc 


Output High Voltage 
dOH = -205/uA) 


Vqh 


2.4 


"" 


Vdc 


Output Low Voltage 
dOL = 1-6 mA) 


Vol 


— 


0.4 


Vdc 


Output Leakage Current (Three-State) 

(S = 0.8 V or S = 2.0 V, Vqui = OA V to 2.4 V) 


Ilo 


~ 


10 


pAdc 


Supply Current 

(Vcc = 5.5 V,Ta = 0°C) 


Ice 


. 


80 


mAdc 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to -f7.0 


Vdc 


Input Voltage 


V,n 


-0.3 to -1-7.0 


Vdc 


Operating Temperature Range 


Ta 


Oto+70 


°C 


Storage Temperature Range 


"■"stg 


-65 to -H 50 


°C 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recomnnended voltages 
for extended periods of time could affect device reliability.- 



This device contains circuitry to 
protect the inputs against damage 
due to high static voltages or elec- 
tric fields; however, it is advised 
that normal precautions be taken 
to avoid application of any vol- 
tage higher than maximum rated 
voltages to this high-impedance 
circuit. 



CAPACITANCE 

(f = 1.0 MHz, T/{ = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 


Cin 


5.0 


7.5 


pF 


Output Capacitance 


Cout 


9.0 


12.5 


PF 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MC6800 
Microprocessor 








\ 








MCM68A332 

Read Only 
Memory 
























Random 
Access 
Memory 
































Interface 
Adapter 


























Interface 
Adapter 




Modem 




' 










' 


J 









Address Data 
Bus Bus 
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I 



FIGURE 1-AC TEST LOAD 



-Test Point o •■ 



MMD6150 
or equivalent 

% MIV1D7000 
r equivalent 



Includes jig capacitanc 



Chip Select, S 



Chip Select, S 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted. 
All timing with t^ = tf = 20 ns, Load of, Figure 1) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


^cyc 


350 


- 


ns 


Access Time 


'ace 


- 


350 


ns 


Chip Select to Output Delay 


tso 


- 


150 


ns 


Data Hold from Address 


'DHA 


10. 


- 


ns 


Data Hold from Deselection 


tH 


10 


150 


ns 



TIMING DIAGRAM 




^0:4 V 



--tH-»] 
-.<DHAi-| 



Waveform 
Symbol 


Input 


Output 


Waveform 
Symbol Input 


Output 


Waveform 
Symbol 


Input 


Ou.tput 




MUST BE 
VALID 


WILL BE 
VALID 




CHANGING: 

STATE 
UNKNOWN 


\ - HIGH 
^ IMPEDANCE 




■?SO<XVS<VV^ AMY r-H'NM'^F 




PERMITTED 
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MCM68A332 CUSTOM PROGRAMMING 

By the programming of a single photomasi< for the 
l\/ICM68A332, the customer may specify the content of the 
memory and the method of enabling the outputs. 

Information on the general options of the MCM68A332 
should be submitted on an Organizational Data form such as that 
shown in Figure 3. (A "No-Connect" or "Don't Care" must always 
be the highest order Chip Select(s).) 

Information for custom memory content may be sent to 
Motorola in one of four forms (shown in order of preference): 

1. IBM Punch Cards: 

A. Hexadecimal Format 

B. Intel Format 

C. Binary Negative-Postive Format 

2. EPROMs-two 16K (MCI\/I2716 or TMS2716) or four 
8K (MCM2708) 

3. Paper tape output of the Motorola M6800 software 

4. Hand punched paper tape 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 









Hexadecimal 




Binary Data 




Character 


•0 

























1 













2 












3 





1 








4 





1 







5 





1 







6 





1 






7 












8 












9 












A 











B 




1 







C 




1 
1 
1 







D 

E 
F 




PAPER TAPE 

Included in the software packages developed for the M6800 
Microcomputer Family is the ability to produce a paper tape 
output for computerized mask generation. The assembler direc- 
tives are used to control allocation of memory, to assign values for 
stored data, and for controlling the assembly process. The paper 
tape must specify the full 4096 bytes. 

IBM PUNCH CARDS, HEXADECIMAL FORMAT 

The hexadecimal equivalent (from Figure 2) may be placed on 
80 column IBM punch cards as follows: 



Step 

1 



Column 

12 



14-75 
77-79 



Byte "0" Hexadecimal equivalent for outputs 

Q7 through Q4 (Q7 = M.S.B.) 

Byte "0" Hexadecimal equivalent for outputs 

Q3 through QO (Q3 = M.S.B.) 

Alternate steps 1 and 2 for consecutive bytes. 

Card number (starting 001). 

Total number of cards must equal 128. 



PRE-PROGRAMMED MCM68A332P2, MCM68A332C2 

The -2 standard ROM pattern contains sine-lookup and arctan- 
lookup tables. 

Locations 0000 through 2001 contain the sine values. The 
sine's first quadrant is divided into 1000 parts with sine values 
corresponding to these angles stored in the ROM. Sin it/2 is 
included and is rounded to 0.9999. 

The arctan values contain angles in radians corresponding to 
the arc tangents of through 1 in steps of 0.001 and are contained 
in locations 2048 through 4049. 

Locations 2002 through 2047 and 4050 through 4095 are 
zero filled. 

All values are represented in absolute decimal format with four 
digit precision. They are stored in BCD format with the two most 
significant digits in the lower byte and the two least significant 
digits in the upper byte. The decimal point is assumed to be to 
the left of the most significant digit. 



Example 
Address 


Sin 


' 1 
1000 


2 


1 = 0.0016 decimal 
Contents 


0002 
0003 








0000 
0001 


0000 
0110 



FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



Customer: 

Company 
Part No. 
Originator 


ORGANIZATIONAL DATA 
MCM68A332 MOS READ ONLY MEMORY 








Quote 

Part No 

Specif. No. . 


Motorola Use Only 




Phonfi No 
Chip Select Options: 




Active High 

51 D 

52 D 


Active Low 

D 
D 


No-Connect 

D 
D 
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Advance Ii:ifoi*m.a.tio]:i 



I 



8192 X 8-BIT READ ONLY MEMORY 

The MCM68A364/MCM68B364 iS' a mask-programmable byte- 
organized memory designed for use in bus-organized systems. It is 
fabricated with N-channel silicon-gate technology. For ease of use, 
the device operates from a single power supply, has compatibility 
with TTL and DTL, and needs no clocks or refreshing because of 
static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. The active 
level of the Chip Enable input and the memory content is defined 
by the user. The Chip Enable input deselects the output and puts 
the chip in a power-down mode. 

• Fully Static Operation 

• Automatic Power Down 

• Low Power Dissipation - 150 mW active (typical) 

30 mW standby (typical) 

• Single ±10% 5-Volt Power Supply 

• High Output Drive Capability (2 TTL Loads) 

• Three-State Data Output for OR-Ties 

• Mask Programmable Chip Enable 

• TTL Compatible 

• Maximum Access Time - 250 ns - MCM68B364 

350 ns - MCM68A364 

• Pin Compatible with 8K - MCM68A308, 16K - MCM68A316E, 

and 32K - IVICM68A332 Mask-Programmable ROMs 



MOTOROLA'S PIN COMPATIBLE ROM FAMILY 
(Industry Standard PInouts) 



Q2 
12 C^ Vcs 



Vcc 

AS 

A9 

A12 

1 

A10 

All 

QZ 



Vcc r=J 24 
A8 



A10 



MCM68A364 



"A"TT 
Q7 
Q6 
Q5 
Q4 
Q3 



MCM68A332 j 



MCM68A316EI 



MCM68A364 
MCM68B364 



MOS 



(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
READ ONLY MEMORY 



FRIT-SEAL 
PACKAGE 




PSUFFIX 

PLASTIC PACKAGE 
CASE 709 



MCM68A308 



PIN ASSIGNMENT 



A7» 


Vcc 


A6 


AS 


A5 


A9 


A4 


A12 


A3 


E 


A2 


A10 


A1 


All 


AO 


Q7 


QO 


Q6 


Q1 


Q5 


Q2 


Q4 


vss 


Q3 



PIN NAMES 1 


A0-A12 


. . . Address 


E 


. . . Chip Enable 


Q0-Q7 


. . . Data Output 


Vcc 


. . . +5 V Power Supply 


Vss 


. . . Ground 



This is advance information and specifications are subject to change without notice. 
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BLOCK 
DIAGRAM 





8 

7 

6 

5 

4 

3 

2 ■ 

1 1 

23 

22 

19 

18 

21 

20 


Address 
Decode 














AO 




Memory 

Matrix 

(8192 X 8) 


3-State 
Output 
Buffers 




A1 






A2 




* 
* 




A3 






A4 


* 




A5 


* 




A6 






A7 




* 


AS 






^ 


A9 
A10 
All 
A12 














^ 








P 












Vcc = P 



9 


DO 


10 


D1 


11 


D2 


13 


D3 


14 


D4 


15 


D5 


16 


D6 



•Active level defined by the user 




DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 

(Vqc must be appi led at least 1 00 ms before proper device 
operation is achieved) 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 
Input Low Voltage 


V|H 
V|L 


2.0 
-0.3 


~ 


5.5 
0.8 


Vdc 
Vdc 


DC CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current 

(V|n = Oto 5.5 V) 


lin 


• - 


- 


2.5 


MAdc 


Output High Voltage 
(Iqh = -205mA) 


VOH 


2.4 


~ 


~ 


Vdc 


Output Low Voltage 
(l0L = 3.2 mA) 


Vol 


~ 


"■ 


0.4 


Vdc 


Output Leakage Current (Three-State) 
(E = 2.0 V, Vout = 0.4 V to 2.4 V) 


ILO 


' 


~ 


10 


MAdc 


Supply Current — Active 
{Vcc = 5.5 V,Ta = 0°C) 


Ice 


- 


30 


60 


mAdc 


Supply Current — Standby 

(VCC = 5.5 V, Ta = 0°C, E = V|h) 


ISB 


— 


6.0 


15 


mAdc 



CAPACITANCE 

(f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7.5 


PF 


Output Capacitance 


Gout 


12.5 


PF 



ABSOLUTE MAXIMUM RATINGS (See Note 1 ) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to +7.0 


Vdc 


Operating Temper'ature Range — 


Ta 


Oto+70 


oc 


Storage Temperature Range 


"■^stg 


-65 to +150 


°C 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields; however, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 



NOTE1. Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to higher 
than recommended voltages for extended periods of time could affect 
device reliability. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle 

RECOMMENDED AC OPERATING CONDITIONS 

(Ta = to 70°C, Vcc = 5.0 V ± 10%. All timing with tr = tf = 20 ns, load of Figure 1 .) 



I 



Parameter 


Symbol 


IVICM68B364 


MCM68A364 . 


Unit 


Min 


Max 


Min 


Max 


Address Valid to Address Don't Care 

(Cycle Time when Chip Enable is held Active) 


tAVAX 


250 


- 


350 


- 


ns 


Chip Enable Low to Chip Enable High 


tELEH 


250 


- 


350 


- 


ns 


Address Valid to Output Valid (Access) 


tAVOV 


- 


250 


- 


350 


ns 


Chip Enable Low to Output Valid (Access) 


«ELQV 


- 


250 


- 


350 


ns 


Address Valid to Output Invalid 


tAVOX 


10 


- 


10 


- 


ns 


Chip Enable Low to Output Invalid 


tELQX 


10 


- 


10 


- 


ns 


Chip Enable High to Output High Z 


tEHQZ 





70 





80 


ns 


Chip Selection to Power Up Time 


tpu 





- 





- 


ns 


Chip Deselection to Power Down Time 


tPD 


- 


100 


- 


120 


ns 


Address Valid to Chip Enable Low (Address Setup) 


tAVEL 





- 





- 


ns 



X X X X 



TIMING PARAMETER ABBREVIATIONS 

signal name from which interval is defined 

transition direction for first signal 

signal name to which interval is defined 

transition direction for second signal 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 



Waveform 
Symbol 



WAVEFORMS 



jsur 



DON'T CARE: 
ANY CHANGE 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
MCM68A364/MCM68B364, the customer may specify 
the content of the memory and the method of enabling 
the outputs. 

Information on the general options of the 
MCM68A364/MCI\/I68B364 should be submitted on an 
Organizational Data form such as that shown in Figure 3. 

Information for custom memory content may be sent 
to Motorola in one of two forms (shown in order of 
preference): 

1. IBM Punch Cards 

A. Hexadecimal Format 

B. INTEL Hexadecimal Format 

C. Binary Negative-Positive Format 

2. EPROMs - four 16K (MCM2716, or TMS2716, 
or eight 8K (MCM2708). 

PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce 
a paper tape output for computerized mask generation. 
The assembler directives are used to control allocation 
of memory, to assign values for stored data, and for 
controlling the assembly process. The paper tape must 
specify the full 8,192 bytes. 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 
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IBM PUNCH CARDS, HEXADECIMAL FORMAT 

The hexadecimal equivalent (from Figure 2) may 
be placed on 80 column IBM punch cards as follows: 

Step Column 

1 12 Byte "0" Hexadecimal equivalent for 

outputs Q7 through Q4 (07 = M.S.B.) 

2 13 Byte "0" Hexadecimal equivalent for 

outputs 03 through OO (Q3 = M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 

bytes 

4 77-79 Card number (starting 001) 

5 Total number of cards must equal 256 



FIGURE 3- FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68A364/MCM68B364 MOS READ ONLY MEMORY 



Customer: 
Company 
Part No. 
Originator 

Enable Options: 



Phone No. 



DuntR 


Motorola Use 


On 


y: 


Part No.: . 
Specif. No 





















Chip Enable 



Active High Active Low 
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READ CYCLE TIMING 1 
(E Held Low) 

ADDRESS 



I 



Q (Data out) 

READ CYCLE TIMING 2 

ADDRESS 



5C 



Previous Data Valid 



'mm ( 



^M( 



Q (Data out) 



CC Ice 

Supply , 
Current 
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■^^ 
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M6800 MICROCOMPUTER FAMILY 
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PRE-PROGRAMMED MCM68A364P3/C3, MCM68B364P3/C3 

The -3 standard ROM pattern contains log (base 10) and antilog (base 10) lookup tables for the 64K ROM. 

Locations 0000 through 3599 contain log base 10 values. The arguments for the log table range from 1.00 through 
9.99 incrementing in steps of 1/100. Each log value is represented by an eight- digit decimal number with decimal point 
assumed to be to the left of the most-significant digit. 

Antilog (base 10) are stored in locations 4096 through 8095. The arguments range from .000 through .999 increment- 
ing in steps of 1/1000. Each antilog value is represented by an ei^t- digit decimal number with decimal point assumed to 
be to the right of the most-significant digit. 

Locations 3600 through 4095 and 8096 through 8191 are zero filled. 

All values are represented in absolute decimal format with eight digit precision. They are stored in BCD format vyith 
the two most significant digits in the lower byte and the remaining six digits in the three consequitive locations. 




Example: 



log^o (1-01) = .00432137 decimal 



Address 


Contents 


4 
5 
6 
7 


0000 0000 
0100 0011 

0010 0001 

0011 0111 
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64-BIT STATIC RANDOM ACCESS MEMORY 



The MCM14505 64-bit random access memory is fully decoded 
on the chip and organized as 64 one-bit words (64 XI). Medium 
speed operation and micropower supply requirements make this 
device useful for scratch p^ad or buffer memory applications where 
power must be conserved or where battery operation is required. 

When used with a battery backup, the MCM 14505 can be utilized 
as an alterable read-only memory, allowing the battery to retain in- 
formation in the memory when the system is powered down, and 
allowing the battery to charge when power is applied. The micro- 
power requirements of this memory allow quiescent battery operation 
for great lengths of time without significant discharging. 



Quiescent Current = 50 nA/package typical @ 5 Vdc 

Noise Immunity = 45% of Vqq typical 

Supply Voltage Range = 3.0 Vdc to 18 Vdc 

Single Read/Write Control Line 

Wired-OR Output Capability (3-State Output) for Memory 
Expansion 

Access Time = 180 ns typical at Vqd "= 10 '^dc 

Write Cycle Time = 275 ns typical at Vqq = 10 Vdc 

Fully Buffered Low Capacitance Inputs 

Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 



MAXIMUM RATINGS (Voltages referenced to Vss) 



Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vdd 


-0,5 to -H8 


Vdc 


Input Voltage, All Inputs 


Vjn 


-0.5 to Vdd ^■ 0-5 


Vdc 


DC Current Drain per Pin 


1 


10 


mAdc 


Operating Temperature Range - AL Device 
CL/CP Device 


Ta 


-55 to -H25 
-40 to -^85 


°C 


Storage Temperature Range 


^stg 


-65 to +150 


°C 



This device contair^s circuitry to protect the inputs against damage due to high 
static voltages or electric fields; however, it is advised that normal precautions be 
taken to avoid application of any voltage higher than maximum rated voltages to 
this high impedance circuit. For proper operation it is recommended that Vjf, and 
Vqu( be constrained to the range Vgs "S (Vjn or Vqu^) < Vdd- 
Unused inputs must always be tied to an appropriate logic voltage level (e.g., 
either Vgg or Vdd'- 



MCM14505 



CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

64-BIT (64 X 1) STATIC 
RANDOM ACCESS MEMORY 



Iffffi 10^ 


-"^JllTi" -Jll"" 


L SUFFIX P SUFFIX 


CERAMIC PACKAGE PLASTIC PAC KAGE 


CASE 632 CASE 646 


ORDERING INFORMATION 


MC14XXXB 


Suffix Denotes 




— L Ceramic Package 




1 P Plastic Package 




A Extended Operating 




Temperature Range 




1 C Limited Operating 


Temperature Range 



BLOCK DIAGRAM 



Address 
Inputs 



A2 3 
A3 4 > 
A4 11 ' 
A5 12 ' 
1 13 



64 Word 

By 

1 Bit 

Storage 

Array 



i 10 Data Out 



Strobe 5 
CE1 6 
CE2 8 o— 
R/W 9 



/dd = Pi" 1" 
VcQ = Pin 7 
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ELECTRICAL CHARACTERISTICS 





Characteristic 


Symbol 


Vdd 

Vdc 


T|ow* 


25°C 


Th 


sh* 


Unit 






Min 


Max 


Min 


Typ 


Max 


Min 


Max 






Output Voltage "0" Level 


Vol 


5.0 


~ 


0.05 


- 





0.05 


- 


0.05 


Vdc 






V|n VoDOrO 




10 


- 


0.05 


- 





0.05 


- 


0.05 








"1" Level 




15 


- ' 


0.05 


- 





0.05 


- 


0.05 








VoH 


5.0 


4.95 


- 


4.95, 


5.0 


_ 


4.95 


_ 


Vdc 




' 


Vin OorVoD 




10 


9.95 


- 


9.95 


10 


- 


9.95 


- 












15 


14.95 


- 


14.95 


15 


- 


14.95 


- 








Noise Immunity p 


Vnl 


















Vdc 






I'Vout «■ 0-8 Vdc) 




5.0 


1.5 


■ - 


1.5 


2.25 


- 


1.4 


- 








(. .Vout =« 1 Vdc) 




10 


3.0 


- 


3.0 


4.50 


1 - 


2.9 


- 








(AVout *= 1 -5 Vdc) / 
(AVout<0.8Vdc) 




15 


4.5 


- 


4.5 


6.75 


- 


4.4 


- 








Vnh 


5.0 


1.4 


^ 


1.5 


2.25 


- 


1.5 


- 


Vdc 






( Vout < 10 Vdc) 




10 


2.9 


-. 


3.0 


4.50 


- 


3.0 


- 








(AVout <' 1 -5 Vdc) 




15 


4.4 


- 


4.5 


6.75 




4.5 


- 








Output Drive Current (AL Device) 


Iqh 


















mAdc 


, 




(Vqh " 2.5 Vdc) Source 




5.0 


-1.2 


- 


-1.0 


-1.7 


- 


-0.7 


- 






J 


(Vqh -- 4.6 Vdc) 




5.0 


-0.25 


- 


-0.2 


-0.36 


- 


-0.14 


- 








(Vqh = 9.5 Vdc) 




10 


-0.62 


- 


-0.5 


-0.9 


- 


-0.35 


- 








■ (Vqh = 13.5 Vdc) 

(Vol = 0.4 Vdc) Sink 




15 


-1.8 


- 


-1.5 


-3.5 


- 


-1.1 


- 






Hi 


IQL 


5.0 


0.3 


- 


0.25 


0.35 


- 


0.18 


- 


mAdc 






(Vol = 0.5 Vdc) 




10 


0.9 


- 


0.75 


1.2 


- 


0.50 


- 






Kl 


(Vol = 1-5 Vdc) 




15. 


2.2 


- 


1.7 


4.5 


- 


1.2 


- 






■■■■ 


Output Drive Current (CL/CP Device) 


'OH 


















mAdc 






(VoH = 2.5 Vdc) Source 




5.0 


-1.0 


- 


-0.8 


-1.7 


- 


-0.6 


- 








(Vqh = 4.6 Vdc) 




5.0 


-0.2 


- 


-0 16 


-0.36 


- 


-0.12 


- 








(Vqh = 9.5 Vdc) 




10 


-0.5 


- 


-0.4 


-0.9 


- 


-0.3 


- 








(Vqh = 13.5 Vdc) 

(Vol = 0.4 Vdc) Sink 




15 


-1.4 


- 


-1.2 


-3.5 


- 


-1.0 


- 








iQL 


5.0 


0.2 


- 


0.15 


0.35 


- 


0.1 


- 


mAdc 






(Vol = 0.5 Vdc) 




10 


0.6 


- 


0.5 


1.2 


- 


0.4 


- 








(Vol = 1.5 Vdc) 




15 


3.9 


- 


0.75 


4.5 


- 


0.6 


- 








Input Current (AL Device) 


lin 


15 


- 


±0.1 


- 


±0.00001 


±0.1 


- 


±1.0 


MAdc 






Input Current (CL/CP Device) 


lin 


15 




± 1.0 


. - 


±0.00001 


±1.0 


- 


± 14 


MAdc 






Input Capacitance 


Cin 


- , 




-■ 


- 


5,0 


7.5 


- 


- 


pF 






(Vin-0) 


























Quiescent Current (AL Device) 


'dd 


5.0 


- 


5.0 


- 


0.050 


5.0 


- 


150 


MAdc 






(Per Package) 




10 
15 


" 


10 
20 


_ 


0.100 
0.150 


10 
20 


^ 


300 
. 600 








Quiescent Current (CL/CP Device) 


Idd 


5.0 


- 


50 


- 


0.050 


50 


- 


375 


MAdc 






(Per Package) 




10 


- 


100 


- 


0.100 


100 


- 


750 




■ 








15 


- 


200 


- 


0.150 


200 


- 


1500 








Total Supply Current* "t 


It 


5.0 






Ij -(1.28 ;uA/kHz 


> f + IDD 






MAdc 






(Dynamic plus Quiescent, 




10 






It =(2.56 AiA/kHz 


)t+ IDD 












Per Package) 




15 






It =(3.85 /iA/kHz 


) f ■^ IdD 












(C|_ " 50 pF on all outputs, all 
























buffers switching) 
























Three-State Leakage Current 


Itl 


15 




±0.1 


- 


•0.00001 


±0.1 


.- 


±3.0 


MAdc 






(AL Device) 


























Three-State Leakage Current 


Itl 


15 


- 


±1.0 


- 


• 0.00001 


±1.0 


- 


±7.5 


MAdc 






(CL/CP Dovico) 
















































' 



*T|ow = -55°C for AL Device, -40°C for CL/CP Device. 
Thigh = +125°C for AL Device, •f85°C for CL/CP Device. 
#Noise immunity sp^cified for worst-case input combination. 
tTo calculate total supply current at loads other than 50 pF : 
It'Cl) = It(50 pF) -f 1 X 10-3 (Cl -50) Vpof 
where: \j is in mA (per package), Cl in pF, V^q in Vdc, and f in kHz is input frequency. 
**The formulas given are for the typical characteristics only at 25°C. 
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SWITCHING CHARACTERISTICS* (Cl= BOpF.Ta = 25°C) 



Characteristic 


Symbol 


vdd 


Min 


Typ 


Max 


Unit 


Output Rise Time 

tjLH = (2.43 ns/pF) Cl + 58.5 ns 
tJLH = '1 08 ns/pF) C|_ + 36 ns 
tJLH = (0-72 ns/pF) Cl + 39 ns 


tTLH 


5.0 
10 
15 


- 


180 
90 
75 


360 
180 
150 


ns 


Output Fall Time 

tTHL = (2.16 ns/pF) Cl + 52 ns 
tTHL = '0-96 ns/pF) Cl + 32 ns 
tTHL = <0-69 ns/pF) Cl + 33 ns 


tTHL 


5.0 
10 
15 


- 


160 
80 
65 


320 
160 
130 


ns 


Propagation Delay Time 
Read Access Time 

tacc(R) = (1-4 ns/pF) Cl + 385 ns 
tacc(R) = dO-' ns/pF) Cl + 175 ns 
tacc(R) = <0-5 ns/pF) Cl + 105 ns 


tacc(R) 


5.0 
10 
15 


- 


455 
210 
130 


750 
400 
300 


ns 


Strobe Down Time 


tWL 


5.0 
10 
15 


500 
125 
95 


100 
50 
75 


- 


ns 


Address Setup Time 


tsu 


5.0 
10 
15 


300 
120 
90 


-100 
-40 
-25 


- 


ns 


Data Setup Time 


tsu(D) 


5.0 
10 
15 


200 
75 
55 


70 
25 
20 


- 


ns 


Read Setup Time 


tsu(R) 


5.0 
10 
15 


270 
60 
45 


90 
20 
15 


- 


ns 


Write Setup Time 


tsu(W) 


5.0 
10 
15 


400 
100 
75 


80 
25 
11 


- 


ns 


Address Release Time 


VeKR) 


5.0 
10 
15 


75 
25 
20 


15 
10 
5.0 


- 


ns 


Data Hold Time 


th(D) 


5.0 
10 
15 


50 
15 
10 







*■ 


ns 


Read Release Time 


Vel(R) 


5.0 
10 
15 







-90 
-25 
-10 


- 


ns 


Write Release Time 


VeKW) 


5.0 
10 
15 







5.0 
10 
30 


- 


ns 


Read Cycle Time 


tcyc(R) 


5.0 
10 
15 


- 


500 
200 
150 


750 
400 
300 


ns 


Write Cycle Time 


tcyc(W) 


5.0 
10 
15 


- 


440 
275 
200 


700 
550 
415 


ns 


Output Disable Delay 

(10% Output Change into 1.0 kn Load) 


tdis 


5.0 
10 
15 


- 


200 
80 
60 


600 
200 
150 


ns 



The formula is for the typical characteristics only. 



3-5 



MCM 14505 



FIGURE 1 - READ CYCLE TIMING DIAGRAM 
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/^Address Can Chango^vy% 
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Note: The read/write input can be nnaintained at a logical "1' 
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FIGURE 2 - WRITE CYCLE TIMING DIAGRAM 




^u(A) -► 



//Address Can Change /Vyx 
Y////////// ////// ////// y^^ 

<reUA) 



Read /Write 



Either 
High or Low 




tWHmin - tcyc(W) max -^WL min 



Note: The read/write input can be maintained at a logic "0" 
(low voltage) during a write cycle. If the read/write 
input is maintained at a logic "0" while the strobe Is 
a logic "1", then the output data will be disabled (high 
impedance) during the write cycle. 



FIGURE 3 - MAXIMUM STROBE PULSE WIDTH 
versus TEMPERATURE 



FIGURE 4 - TYPICAL READ ACCESS TIME 
versus LOAD CAPACITANCE 
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Ta, AMBIENT TEMPERATURE CO 
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Cl, load capacitance (pF) 
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FIGURE 5 - TYPICAL OUTPUT SOURCE 
CAPABILITY versus TEMPERATURE 



FIGURE 6 - TYPICAL OUTPUT SINK 
CAPABILITY versus TEMPERATURE 



Vlnput 
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Notes: 
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prior to measurement to insure tu 
on of the device under test. 

2. For the P-channel characteristics, 
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FIGURE 7 -FUNCTIONAL CIRCUIT DIAGRAM 
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OPERATING CHARACTERISTICS 



In considering the operation of the MCM14505 CMOS memory, 
refer to the functional circuit diagram of Figure 7 and timing 
diagrams shown in Figures 1 and 2. The basic memory cell is a 
cross-coupled flip-flop consisting of two inverter gates and two 
P-channel devices for read/write control. The push-pull cell provides 
high speed as well as low power. 

During a read cycle, when the strobe line is high the write 
selection drivers are disabled and the data from the selected row is 
available on columns lb, 2b, 3b, and 4b. The A4 and A5 address 
bits are decoded to select output data from one of the four columns. 
The output data is available on the data output pin only when the 
strobe and read/write lines are high simultaneously and after the 
read access time, tgcclR). has occurred (see Figure 1). Note that 
the output is initially disabled and always goes to the logic "0" state 
(low voltage) before data is valid. The output is in the high- 
impedance state (disabled) when the strobe line or the RA/V line is 
in the low state. The memory is strobed for reading or writing only 
when the strobe, CE1, and CE2 are high simultaneously. The R/VJ 
line can be a dc voltage during a read or write cycle and need not 
be pulsed, as shown in the timing diagrams. For this case the RAW 
line should be a logic "1" (high) for reading and a logic "0" for 
writing. 

When the strobe line is high, the column read/write inhibit 
gates and the row decoder inhibit gates are disabled, the selected 



row is in the low state, and the unselected 15 rows retain their 
logic "1 " level due to the row capacitance that exists when the row 
decoder inhibit gates are disabled. This capacitive storage mecha- 
nism requires a maximum strobe width (see Figure 3) equal to the 
junction reverse bias RC time constant. When the strobe is returned 
to a logic "0" the rows are forced to Vqq by the row decoder 
inhibit gates (pullup devices). Similarly the column read/write 
inhibit gates (pulldown devices) force the column lines to a logic 
"0" state. 

Two column lines are associated with each memory cell in order 
to write into the cell. The write selection drivers are enabled when 
the R/W line is a logic "0" and the strobe line is a logic "1", The 
input data is written into the column selected by the column 
decoder. For instance, if a "1 " is to be written in the memory cell 
associated with row 1 and column 1, then row 1 would be enabled 
(logic "0") while column lb is forced high and column la is forced 
low by the write selection drivers. If a logic "0" is to be written 
into the cell, then column la is forced high and lb is forced low. 
The data that is retained in the memory cell is the data that was 
present on the data input pin at the moment the strobe goes low 
when R/W is low, or when R/W goes high when the strobe is high. 



APPLICATIONS INFORMATION 




Figure Sshowsa 256-word by n-bit static RAM memory system 
The outputs of four MCM14505 devices are tied together to form 
256 words by 1 bit. Additional bits are attained by paralleling the 
inputs in groups of four. Memories of larger words can be attained 
by decoding the most significant bits of the address and ANDing 
them with the strobe input. 

Fan-in and fan-out of the memory is limited only by speed 
requirements. The extremely low input and output leakage current 
(100 nA maximum) keep the output voltage levels from changing 
significantly as more outputs are tied together. With the output 
levels independent of fan-out, most of the power supply range is 
available as logic swing, regardless of the number of units wired 
together. As a result, high noise immunity is maintained under 
all conditions. 

Power dissipation is 0.1 mW per bit at a I.O-kHz rate for a 
5.0-volt power supply, while the static power dissipation is 2.0 nW 
per bit. This low power allows non-volatile information storage 
when the memory is powered by a small standby battery. 

Figure 9 shows an optional standby power supply circuit for 
making a CMOS memory "non-volatile". When the usual power 
fails, a battery is used to sustain operation or maintain stored 
information. While normal power supply voltage is present, the 
battery is trickle-charged through a resistor which sets the charging 
rate. Vg is the sustaining voltage, and V*" is the ordinary voltage 
from a power supply. Vpo connects to the power pin on the 
memory. Low-leakage diodes are recommended to conserve 
battery power. 

The memory system shown in Figure 8 can be interfaced 
directly with the other devices in the McMOS family. No external 
components are required. 

At the inputs to the CMOS memory, TTL devices can interface 
directly if an open-collector logic gate such as the MC7407 is used 
as shown in Figure 10. Driver circuits are not required since the 
input capacitance is low (4.0 to 6.0 pF). The address, data, and 
read/write inputs do not need to be fast since they can be changed 
for the duration when the strobe pulse is low, tsTL '^^^ Figures 1 
and 2) . For high-speed operation, a push-pull driver should be used 
if more than five strobe inputs must be driven at one time. One 
circuit of the type shown in Figure 10 can be used for every ten 
strobe inputs. 



Figures 11, 12, and 13 show methods of interfacing the 
memory output to TTL logic at various memory voltages. If a 
Vqq of 5.0 volts is used for slow-speed, low-power applications, 
one transistor and one resistor must be used (Figure 11). The 
iVICM14505AL will drive one low-power TTL gate directly. 

If a Vqd °f 10 volts is used, the output of the memory device 
can fan out to two low-power TTL gates (Figure 12a) or to a 
discrete transistor (Figure 12b). The discrete transistor circuit 
provides higher speed and/or high fan-out. A pulldown resistor 
at the base of the transistor is not needed for fast turn-off because 
of the push-pull output of the memory. Turn-on time of the 
transistor is much faster in Figure 1 2b since the voltage rise is only 
0.75 volt. The low output capacitance of the MCM14505 means 
that several outputs can be wire-ORed without significantly de- 
grading performance. The read access time is increased by only 
20 ns typically for 16 outputs tied together when Figure 12b 
is used. 

Five low-power TTL gates can be driven from the memory 
output if a Vqq of 15 volts is used (Figure 13a). Figure 13b 
shows the interface if a discrete transistor is used. The 1.0 kilohm 
resistor in the base is required to insure that not more than 10 mA 
flows through the output as listed in the maximum ratings. If a 
2.0 kilohm collector resistor is used (fan-out = 3), the turn-on 
time of the transistor is only slightly faster than in the circuit 
shown in Figure 12b due to the lower output impedance when 
Vqd = 15 volts. The voltage at the memory data output has to 
rise to only 1.3 volts to insure driving a fan-out of three TTL devices. 

If a 510-ohm collector resistor is used, 20 TTL loads may be 
driven. The read access time is increased about 20 ns when four 
memory outputs are tied together since the output voltage rriust 
rise to 3.7 volts before the transistor can sink the full Iql ^°^ 3 
fan-out of 20 TTL devices. Almost any IMPN transistor with a 
minimum beta of 15 can be used for the interface shown in 
Figures 11, 12and 13. 

The high source current from the push-pull output stage of the 
MCM14505 makes for a simpler interface circuit since a low source 
current memory requires a differential comparator to achieve high- 
speed operation. 
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FIGURE 8 -CMOS 256-WORD BY n-BIT STATIC 
READ/WRITE MEMORY 
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cor 


nplete inform.ation sufficient for construction purposes is not 


convey to the purchaser of the semiconductor devices des 


ribed any 




essarily given. The information has been carefully checked and 


license under the patent rights of Motorola Inc. or others. 
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FIGURE 9 -STAND BY 
BATTERY CIRCUIT 



FIGURE 10 - TTL TO CMOS INTERFACE 



-OVdd 



1 



^ 



.TO 
CMOS 



1/6 MC7407 



FIGURE 11 -CMOS-TO-TTL INTERFACE 
FOR Vdd=50V 




Note: The MCM14505AL will drive one 
low power TTL gate directly. 



FIGURE 12 -CMOS-TO-TTL INTERFACE 
FOR VdD= 10 V 



a. Using a Low -Power TTL Gate 



Vnn = 10 V 



b. Using Discrete Devices 



Germaniun 
Diode 




To TTL 
(F.O. = 1) 



c 


10 V 
3 






Dout /^ 






u 



. TO TTL 
(F.O. = 20) 



2N3904 
or Equiv 



O 

TTL 
Input 



Low -Power 
TTL Gate 



FIGURE 13 -CMOS-TO-TTL INTERFACE 
FORVdd=15V 



a. Using Low-Power TTL Gates 

Vdd = 15 VO QVcc 

Germanium 
Diode 



Low-Power TTL (Maximum = 5) 




b. Using Discrete Devices 



Vnn = 15 V 



MCM 14505 




•2.0kilohmsfor F.O. = 3 
•510 ohms for F.O. = 20 
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MOTOROLA 



256-BIT STATIC RANDOM ACCESS MEMORY 

The MCM 14537 is a static random access memory (RAM) organ- 
ized in a 256 x 1-bit pattern and constructed with MOS P-channel 
and N-channel enhancement mode devices in a single monolithic 
structure. The circuit consists of eight address inputs (Ap), one data 
input (Dfn), one write enable input (WE), one strobe input (ST), two 
chip enable inputs (CEp), and one data output (Dout)- 

Using both chip enable inputs as extensions of the address inputs, 
a 10-bit address scheme may be employed. Four MCMI 4537 devices 
may be used to comprise a 1024-bit memory without additional 
address decoding. The CE and ST inputs are dissimilary designed to 
enable usage of the memory in a variety of applications. An output 
latch is provided on the chip for storing the data read or written into 
memory, making a data-out storage register unnecessary. The CE 
inputs control the data output for third-state (high output imped- 
ance) or active operation which makes the memory very useful in a 
bus oriented system. When CE2 is high the chip is fully disabled. 
When CE1 is high the output is in the third state but data can be 
written into the output latch during a read cycle. This enables the 
use of the memory for fast reading by using the CE1 input to enable 
the latch. The memory is also designed so that dc signals can operate 
the memory with no maximum pulse width required on the CE and 
ST lines. 

Medium speed operation and micropower operation make the 
device useful in scratch pad and buffer applications where micro- 
power or battery operation and high noise immunity are required. 

• Quiescent Current = 0.5 /ixA/package typical @ 5 Vdc 

• Noise Immunity = 45% of Vqd typical 

• 3-state Output Capability for Memory Expansion 

• Output Data Latch Eliminates Need for Storage Buffer 

• AccessTime= 700 ns typical @ Vdd = 10 Vdc 

• Fully Decoded and Buffered 

• Supply Voltage Range = 3.0 Vdc to 18 Vdc 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 



Rating 



DC Supply Voltage 



Input Voltage, All. Inputs 



DC Current Drain per Pin 



Operating Temperature Range — AL Device 
CL/CP Device 



Storage Temperature Range 



Symbol 



Vdd 



-0,5 to +18 



-0.5 to Vdd + 5 



10 



-55 to +125 
-40 to +85 



MCM14537 



CMOS LSI 



(LOW-POWER COMPLEMENTARY MOS) 



256-BIT (256 X 1) STATIC 
RANDOM ACCESS MEMORY 




CERAMIC PACKAGE 
CASE 690 



ORDERING INFORMATION 



MCM14XXX T_^ Suffix Denotes 

Package 



Suffix Deno 
I L Ceramic 



■ A Extended Operating 

Temperature Range 

■ C Limited Operating 

Temperature Range 



PIN ASSIGNMENT 








11,. 


A1 Vdd 


,,. 116 


7 ! „, 


A2 AO 


)15 


3 (.■ ..: . 


Djn A7 


.114 


4 1 


WE cFi 


1 1M 


5 1 


A3 CE2 


.,._, .|2 


6 I 


A4 ST 


Ill 


7 nr: 


A5 Dout 


rznio 


8 1 


VsS A6 


1 9 









This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this high 
impedance circuit. For proper operation it 
is recommended that Vjp and Vout ^ 
constrained to the range Vgs < (Vjp or 

Vout) < Vdd- 

Unused inputs must always be tied to an 
appropriate logic voltage level (e.g., either 
Vssor Vdd)' 
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ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


Vdd 

Vdc 


Tlow* 


25°C 


Th 


flh* 


Unit 


IVIin 


IVIax 


Min 


Typ 


(Max 


Min 


Max 


Output Voltage "0" Level 


Vol 


5.0 


- 


0.05 


- 





0.05 


- 


0.05 


Vdc 


Vin VoDOrO 




10 


~ 


0.05 


- 





0.05 


- 


0.05 




■■1" Level 




15 


- 


0.05 


- 





0.05 


- 


0.05 




VoH 


5.0 


4.95 


- 


4.95 


5.0 


- 


4.95 


- 


Vdc 


Vjn Oor Vdd 




10 


9.95 


- 


9.95 


10 


- 


9.95 


- 








15 


14.95 


- 


14.95 


15 


- 


14.95 


- 




Noise Immunity # 


Vnl 


















Vdc 


( -Vout '■ 0-8 Vdc) 




5.0 


1.5 


- 


1.5 


2.25 


- 


1.4 


- 




(^Vout^ 1.0 Vdc) 




10 


3.0 


- 


3.0 


4.50 


~ 


2.9 


- 




(AVout - l-S Vdc) 
( -Vout «= 0.8 Vdc) 




15 


4.5 


- 


4.5 


6.75 


- 


4.4 


- 




Vnh 


5.0 


1.4 


~ 


1.5 


2.25 


... 


1.5 


- 


Vdc 


( Vout'i 1.0 Vdc) 




10 


2.9 


~ 


3.0 


4.50 


~ 


3.0 


- 




(A.Vout - 1.5 Vdc) 




15 


4.4 


- 


4.5 


6.75 


- 


4.5 


- 




Output Drive Current (AL Device) 


Iqh 


















mAdc 


(Vqh " 2.5 Vdc) Source 




5.0 


-1.2 




■1.0 


-1.7 


- 


-0.7 


- 




(Vqh =4.6 Vdc) 




5.0 


-0.25 


^ 


-0.2 


-0.36 


- 


-0.14 


- 




(Vqh =9.5 Vdc) 




10 


-0.62 


- 


-0.5 


-0.9 


- 


-0.35 


- 




(Vqh = 13.5 Vdc) 

(Vol = 0.4 Vdc) Sink 




15 


-1.8 




-1.5 


-3.5 


- 


-1.1 


- 




IQL 


5.0 


0.64 




0.51 


0.88 


- 


0.36 


- 


mAdc 


(Vol = 0.5 Vdc) 




10 


1.6 


- 


1.3 


2.25 


- 


0.9 


- 




(Vol = 1.5 Vdc) 




15 


4.2 




3.4 


8.8 


- 


2.4 


- 




Output Drive Current (CL/CP Device) 


Iqh 


















mAdc 


(VoH = 2.5 Vdc) Source 




5.0 


-1.0 




-0.8 


-1.7 




-0.6 


_ 




(Vqh = 4.6 Vdc) 




5.0 


-0.2 




-0.16 


-0.36 


- 


-0.12 


_ 




(VoH =9.5 Vdc) 




10 


-0.5 


~ 


-0.4 


-0.9 


- 


-0.3 


- 




(VoH = 13.5 Vdc) 

(Vol = 0.4 Vdc) Sink 




15 


-1.4 




-1.2 


-3.5 


- 


-1.0 


- 




lOL 


5.0 


0.52 




0.44 


0.88 


_ 


0.36 


_ 


mAdc 


(Vol = 0.5 Vdc) 




10 


1.3 


-^ 


1.1 


2.25 


- 


0.9 


_ 




(VoL= 1.5 Vdc) 




15 


3.6 


- 


3.0 


8.8 


- 


2.4 


- 




Input Current (AL Device) 


'in 


15 


- 


+ 1 


- 


±0.00001 


±0.1 


- 


±1.0 


MAdc 


Input Current (CL/CP Device) 


lin 


15 




±1.0 


- 


±0.00001 


±1.0 


- 


±14 


MAdc 


Input Capacitance 


Cin 


- 




- 


- 


5.0 


7.5 


- 


- 


pF 


(Vin = 0) 






















Quiescent Current (AL Device) 


Idd 


5.0 


-- 


100 


- 


0.5 


100 


- 


1800 


MAdc 


(Per Package) 




10 




200 


- 


1.0 


200 


- 


3600 








15 




400 


7 


1.5 


400 


- 


7200 




Quiescent Current (CL/CP Device) 


'dd 


5.0 


- 


100 


^ 


0.5 


100 


- 


1800 


MAdc 


(Per Package) 




10 


- 


200 


- 


1.0 


200 


_ 


3600 








15 


- 


400 


~ 


1.5 


400 


- 


7200 




Total Supply Current" * t 


It 


5.0 






If = (1.46A'A/kHz 


)f + Idd 






MAdc 


(Dynamic plus Quiescent, 




10 






\j = (2 91 MA/kHz 


)i+ Idd 








Per Package) 




15 






\j = (4.37MA/kH2 


) f + Idd 








(Cl - 50 pF on all outputs, all 




















buffers switching) 




















Three-State Leakage Current 


ITL 


15 




±0.1 


- 


•0.00001 


±0.1 


- 


±3.0 


MAdc 


(AL Device) 






















Three-State Leakage Current 


ITL 


15 


- 


±1.0 


- 


•0.00001 


±1.0 


- 


±7.5 


MAdc 


(CL/CP Device) 
























"T|ow = -55°C for AL Device, -40°C for CL/CP Device. 
Thigh = +125°C for AL Device, ■^85°C for CL/CP Device. 
JsNoise immunity specified for worst-case input combination. 
Noise Margin for both "1 " and "0" level = 1 .0 Vdc min (g) Vqd = 5.0 Vdc 

2.0 Vdc min@ Vdo =10 Vdc 
2.5 Vdc min @ Vqd = 15 Vdc 
tTo calculate total supply current at loads other than 50 pF: 
It(Cl) = It(50 pF) + 1 X 10-3 (c^ -50) Voof 
where: I j is in mA (per package), Cl in pF, Vqq in Vdc, and f in kHz is input frequency. 
"The formulas given are for the typical characteristics only at 25°C. 
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SWITCHING CHARACTERISTICS* (Cl - 50 pF. Ta = 25°C) 



ChariKteristic 



Output Rise Time 

^TLH = (3-0 ns/pF) Cl + 30 ns 
tTLH = (1.5 ns/pF)CL + 15 ns 
*TLH = 'l-l ns/pF)CL + 10ns 



Output Fall Time 

^THL = (1 -5 ns/pF) Cl + 25 ns 
tTHL = (0.75 ns/pF) Cl + 12.5 ns 
*THL= (0.55ns/pF) Cl + 9.5 ns 



Read Access Time from ST or CE2 
tacc = (1 .4 ns/pF) Cl + 2480 ns 
^acc = (0-7 ns/pF) Cl + 690 ns 
tape = (0-5 ns/pF) Cl + 393 ns 

Output Enable Delay from CE1 or CE2 



Setup Time from A„ to ST or CE2 



Hold Time from An to ST or CE2 



Data Hold Time 



Data Setup Time 



Write Enable Hold Time 



Write Enable Setup Time 



Write Enable to Dqu^ Disable** 



Strobe or CE2 Pulse Width When Reading 



Strobe, CE1 or CE2 Pulse Width When Writing 



Write Recovery Time 

ty/V = (I-'* ns/pF)CL + 219 ns 
tyv = (0.7 ns/pF) Cl + 70 ns 
tw = (0.5 ns/pF) Cl + 47.5 ns 



CEI or CE2 to Do^t Disable Delay* 



Read Setup Time 



Read Hold Time 



Read Cycle Time 



Write Cycle Time 



Figure 



4,5 



4, 5, 6, 7 



4,5,6,7 



i^ 



Symbol 



tTLH 



tTHL 



tacc(R) 



tacc(CEn) 



tsu(A) 



th(A) 



th(D) 



tsu(D) 



th(WE) 



*su(WE) 



«WE 



tWL(R) 



tWL(W) 



tR(W) 



*CE„ 



tsu(R) 



th(R) 



tcyc(R) 



tcyc(W) 



Vdd 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5,0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



5.0 
10 
15 



Typ 



180 
90 
65 



360 
180 
130 



100 
50 
40 



200 
100 
80 



400 
150 
115 



2500 
700 
400 



6000 
2000 
1500 



300 
100 
70 



900 
300 
225 



1800 
600 
450 



600 
200 
140 



600 
240 
180 



200 
80 
55 



1400 
500 
375 



480 
160 
110 



3600 
1800 
1350 



1200 
600 
420 



150 
60 
45 



50 
20 
15 



720 
240 
180 



240 
80 
55 



720 
240 
180 



240 
80 
55 



1350 
450 
340 



450 
150 
100 



2400 
1260 
945 



1200 
600 
420 



70 
25 
20 



240 
80 
55 



720 
240 
180 



70 
25 
20 



300 
100 
70 



900 
300 
225 



-100 
-40 
-30 



540 
240 
180 



180 
60 
45 



2500 
700 
500 



6000 
2100 
1575 



1400 
700 
500 



4800 
2100 
1575 



The formula given is for the typical characteristics only. 
10% output change into a 1 .0 kn load. 
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FIGURE 1 - TYPICAL OUTPUT SOURCE AND SINK CURRENT CHARACTERISTICS TEST CIRCUIT 
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FIGURE 2 - POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS 
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FIGURE 3 - AC TEST CIRCUIT 
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FIGURE 4 - READ CYCLE WAVEFORMS UTILIZING STROBE-TO-ACCESS MEMORY 







/ 






Address 


\, 


\y 


Vyu 


Inputs 


) 


( 7 


C 50% 




(Ap) 


/ 


\ 


/ 


\ 












- -- Vyy 








-• ts^j tsu(A)-». 




-• th(A) 




Strobe 

(ST) 


\ 


\ / 


/ N 


.y;^50% 


Vdd 






■« ^WL(R) »■ 






VsS 








•• : tcyc(R) fcl 








». 




•*— tsu(R) ^ 


•* th(R) 










Vdd 


Write Enable 
(WE) 


® 


/ 


— »- 


\ 


® y 

r y- 50% 








•^ 'acc(R) 




^ss 




'r(w) — *■ 




k»> 


»» 


[■• — ^(Wl) 
1 




Data Output // 
<Dout) ^ 


wm 


< liMi:.._ 


VuH 




»- -« tXLH, '*VhL 






NOTES: 1 High impedance output state occurs when WE is maintained as a logical 






"0" (low level). 






2 The output momentarily displays data from the previous state. 






3 For read operation, WE may be maintained at a logical "V (high level) 






^ during the complete cycle. 






4 CE1 and CE2 are maintained at a logical "0" state (low level). 






5 All input rise and fall times are 20 ns. 





FIGURE 5 - READ CYCLE WAVEFORMS UTILIZING CE2 FOR ACCESS MEMORY 



Address 
Inputs 
(An) 



IX 



Chip Enable 2 
(CE2) 



Write Enable 
(WE) 



'"su(A) 

— tWL(RI) ■ 



© 



*acc(CE„)- 



Data Output 
(Do„t) 



@ 



y^ 



90% 
10% 



^'TLH, tTHL 



CE1 or CE2 is maintained 



NOTES: 1 High Impedance output state occurs w 
in the logical "1" state (high level). 

2 The output momentarily displays data from the previous state. 

3 For read operation, WE may be maintained at a logical "1" (high level) 

during the complete cycle. 

4 All input rise and fall times are 20 ns. 

5 tWL( R1 ) > tacc ( "> rna" 



VDD 
VsS 
VOH 



Vol 



:^-ifi 
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FIGURE 6 - READ CYCLE WAVEFORMS UTILIZING CE1 AND CE2 TO ACCESS MEMORY 



Address 




,^ 






V 


\ / 


^DD 


Inputs 
(An) . 


/ 


\ 


> 


C 50% 










^SS 




«su{A)— ^ 




, 


^ 


-a *h(A) ^ 








/ 






X 


\ 


Vdd 


CE2 




^ 


^ ^ / 


4o% X 














^Sb 




'delay(Cl2) 


^ 


•• — 










\ 


/ 




ceT 




\ 


\ / 


^ 50% 


\ 










^ss 


Data Outpu 
(Dout' 




'acc,cE,) ^ 


•* — »^ 


''* ^(CEn' 




^W^y 


^'4mmm^- 


''M^W'WM 


/ / /// r Vol. 




NOTES: 1 High impedance output state occurs when CE1 or CE2 is maintained 
in the logical "1" state (high level). 








2 WE is maintained at the logical "1 " state for this example. 








3 All input rise and fall times are 20 ns 








" 'delay(CE'2l minimum assuares that only data presently addressed 
will appear at the output. 








tdelay(CE21 min. ' t3<;<,p ^^^ - taccicTl) min. 








5 'WL(R2) >tdelay (CE2) min + t^^e <CEn) rT,ax 





FIGURE 7 - WRITE CYCLE WAVEFORMS 



Address 
Inputs 
(An) 




tsu(A) 



Strobe or 
_CE1 or CE2 
(ST, CEI, CE2) 



Write Enable 
(WE) 



Data Input 
(Din) 



© 



® 



tsu(WE) 



*su(D)- 



® 



-th(WE) 



y<zzj^ 



NOTES: 1 The Strobe, CEI and CE2 may be utilized to contro l a write cycle, 
however, during changes of address either Strobe or CE2 must 
be in the logical "1" state (high level). 

2 Data input logic level is don't care during the indicated intervals. 

3 Data input logic level must remain fixed. 



4 Write Enable may be maintained as a logical "0" during the write cycle 

5 All input rise and fall times are 20 ns. 



VsS 
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ST O- 



A7 O- 
A6 O- 
A5 O- 
A4 O- 




A3 O- 
A2 O- 
A1 O- 
AO O- 



LOGIC/BLOCK DIAGRAM 



r 



^3 



r^ 



o- 



^33- 



L. 



1 of 16 
Decoder 



1 of 16 
Decoder 



Write 
Circuitry 



1 



3-State Ehable 



(High Resistance State) 



Output Q 
Latch 



Address changing 
valid 



Address changing 
not valid 



DquI disabled in 
high resistance state 



igjjt enabled i 
active state 



Read addressed 

r" ft n nf>ry InraTip n 

into output latch. 



Disable reading 
from memory 



Write into memory 



Write disabled 



R/A 
R/A 



COMMENTS 



ill be active if CEI and 



"1", fully di! 
and output. 



jbles internal 



Changing address in this mode 
may result in altered data. 



CEI = "1" disabl< 



The chip is fully disabled. 



WE ' "0" enables writing ir 
memory if CEI, CE2, and 
ST = "0". 



If ST = "1", the output stores 
and reads the previous data 
from or written into memory. 



The output reads the present 
contents that are addressed. 



The addressed location is read 
into output latch with output i 
the "R" state. 



Address changing can take 
place in this condition. 



Djn is written into memory 
and into the output latch 



WE = "1" is a read enable 
WE = "0" is a write enabi 



R = High resistance state at Dq^, 
A = An active level of either Vss °' ^DD 
R/A = An R or A condition depending on the don't care condition 
X = Don't care condition (must be in thu "1" or "0" state) 
1 = A high level at Vqq 
= A low level at Vgg 
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TYPICAL APPLICATION FOR SERIAL WORDS UTILIZING BUS TECHNIQUES 



Address 
Register 



MCM14537 
CE1 C 



® 



1 of n 
Decode 



MCM14537 

CE1 : 



MCM14537 



Tword - <acc(ST)+ <"-'') 'acc(CEI) 
Tword(tvp) " 3.8 /Js for a 32-bit serial word at Vqq ■= 1 ' 




Typical 1024 x 1 RAM Utilizing Four MCM14537's 



CE2 D 



1 of 4 > 
Decoder 3" 



CE2 D 



Typical Low Power 1 024 x 1 RAM Utilizing Four MCM14537's. 
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MOTOROLA 



256-BIT STATIC RANDOM ACCESS MEMORY 

The MCM14552 is a static random access memory (RAM) organ- 
ized in a 64 X 4 bit pattern. The three chip enable inputs can be used 
as extensions of the six address inputs, creating 9-bit address scheme. 
Eight MCM 14552 devices may be used to comprise a 2048-bit mem- 
ory (512 X 4) without additional address decoding. 

The mode control (M) is used to change the control logic charac- 
teristic of the circuit. For example, with M high, the 3-state input 
(T) fully controls the 3-state characteristic of the output. With M 
low, the output 3-state characteristic is controlled by chip enable 
inputs (CE), write enable input (WE) and T. 

The memory IsTdesigned so that dc signals may operate the mem- 
ory, with no maximum pulse width restrictions. 

Medium speed, micropower operation, and control flexibility 
make the device useful in scratch pad or buffer applications where 
battery operation or high noise immunity are required. 

• Quiescent Curfent = 50 /x A/package typical @ 5 Vdc 

• Noise Immunity = 45% of Vdd typical 

• 3-state Output Capability for Memory Expansion 

• Output Data Latch Eliminates Need for Storage Buffer 

• Access Time = 700 ns typical @ Vqd = 10 Vdc 

• Fully Decoded and Buffered 

• Supply Voltage Range = 3.0 Vdc to 18 Vdc 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 



NOTE: Pin 20(LE)) must be connected to Vss 



MAXIMUM RATINGS (Voltages referenced to Vss I 



Rating 



DC Supply Voltage 



Input Voltage, All Inputs 



DC Current Drain per Pin 



Operating Temperature Range — AL Device 
CL/CP Uevice 



Storage Temperature Range 



Symbol 



Vdd 



-0.5 to +18 



-0.5 to Vdd * 0-5 



10 



-55 to +125 
-40 to 18 5 



°C 



This device contains circuitry to protect the inputs against damage due to high 
static voltages or electric fields; however, it is advised that normal precautions be 
taken to avoid application of ariy voltage higher than maximum rated voltages 
to this high impedance circuit. For proper operation it is recommended that 
Vjn and Vgut be constrained to the range Vss ^ '^in °^ '^out* ^^DD 
Unused inputs must always be tied to an appropriate logic voltage level (e.g., either 
Vss or Vdd- 



MCM14552 



CMOS LSI 



(LOW-POWER COMPLEMENTARY MOS) 



256-BIT (64 x 4) STATIC 
RANDOM ACCESS MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 623 




P SUFFIX 

PLASTIC PACKAGE 
CASE 709 

ORDERING INFORMATION 



MCM14XXX -r- 



^ Suff 



X Denotes 

Ceramic Package 
Plastic Package 
Extendecl Operating 
Temperature Range 
Limited Operating 
Temperature Range 



PIN ASSIGNMENT 



2CZ 



3[Z 

4(z: 
51=: 



8CZ 

9(=: 



11CZ 



■x>^ 



ST 



Liout 
DinO 
Dout 1 
Din1 
Dout2 
Din 2 
Dout 3 
Din3 
WE 



CE 2 
CE 3 



a.?n 
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ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


Vdd 

Vdc 


Tlow* 


25°C 


Th 


gh* 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Output Voltage "0" Level 


Vol 


5.0 


- 


0.05 


- 





0.05 


- 


0.05 


Vdc 


V,n VoDorO 




10 




0.05 







■ 0.05 




0.05 




"V Level 




15 


- 


0.05 


- 


. 


0.05 


- 


0.05 




Vqh 


5.0 


4.95 


- 


4.95 


5.0 


- 


4.95 


- 


Vdc 


V,n OorVoD 




10 


9.95 




9.95 


10 


- 


9.95 


- 








15 


14.95 


- 


14.95 


15 


- 


14.95 


- 




Input Voltage" "0" Level 


V|L 


















Vdc 


(Vq 4.5 or 0.5 Vdc) 




5.0 


- 


1.5 




2.25 


1.5 


- 


1.5 




(Vq 9.0 or 1.0 Vdc) 




10 




3.0 




4.50 


3.0 


- 


3.0 




(Vq 13.5 or 1.5 Vdc) 

"1 " Level 




15 




4.0 


- 


6.75 


4.0 


- 


4.0 




V|H 




















(Vq 0.5 or 4.5 Vdc) 




5.0 


3.5 




3.5 


2.75 


- 


3.5 


- 


Vdc 


(Vq 1.0 or 9.0 Vdc) 




10 


7.0 


- 


7.0 


5.50 


- 


7.0 


- 




(Vq -■ 1.5 or 13.5 Vdc) 




15 


11.0 


- 


11.0 


8.25 


- 


11.0 


- 




Output Drive Current (AL Device) 


Iqh 


















mAdc 


(Vqh " 2.5 Vdc) Source 




5.0 


-1.2 


- 


-1.0 


-1.7 


- 


-0.7 


- 




(Vqh 4.6 Vdc) 




5.0 


-0.25 


- 


-0.2 


-0.36 


- 


-0.14 


- 




(Vqh " 9.5 Vdc) 




10 


-0.62 


- 


-0.5 


-0.9 


- 


-0.35 


- 




(Vqh == 13.5 Vdc) 

(Vql " 0-4 Vdc) Sink 




15 


-1.8 


- 


-1.5 


-3.5 


- 


-1.1 


- 




IQL 


5.0 


0.64 


-- 


0.51 


0.88 


- 


0.36 


- 


mAdc 


(Vol " 5 Vdc) 




10 


1.6 


- 


1.3 


2.25 


- 


0.9 


- 




(Vol = 1-5 Vdc) 




15 


4.2 




3.4 


8.8 


- 


2.4 


- 




Output Drive Current (CL/CP Device) 


'oh 


















mAdc 


(VoH 2.5 Vdc) Source 




5.0 


-1.0 


~ 


-0.8 


-1.7 


- 


-0.6 


- 




(Vqh =4.6 Vdc) 




5.0 


-0.2 


- 


-0,16 


-0.36 


- 


-0.12 . 


- 




(VoH =9.5 Vdc) 




10 


-0.5 


- 


-0.4 


-0.9 


- 


-0.3 


- 




(VoH ■"= 13.5 Vdc) 

(Vql = 0.4 Vdc) Sink 




15 


-1.4 


- 


-1.2 


-3.5 


- 


-1.0 


- 




iQL 


5.0 


0.52 


- 


0.44 


0.88 




0.36 


- 


mAdc 


(Vol = 0-5 Vdc) 




10 


1.3 


- 


1.1 


2.25 


- 


0.9 


~ 




(Vol = 1-5 Vdc) 




15 


3.6 


- 


3.0 


8.8 


- 


2.4 


- 




Input Current (AL Device) 


lin 


15 


- 


±0.1 


- 


±0.00001 


to,^ 


- 


±1.0 


MAdc 


Input Current (CL/CP Device) 


'in 


15 


- 


.t 1 .0 


- 


±0.00001 


±1.0 


- 


±14.0 


(jAdc 


Input Capacitance 


Cin 


— 




- 


- 


5.0 


7.5 


- 


- 


pF 


(Vjn-0) 






















Quiescent Current (AL Device) 


'dd 


5.0 




5.0 


- 


0.050 


5.0 




150 


/jAdc 


(Per Package) 




10 




10 


- 


0.100 


10 


- 


300 








15 




20 


- 


0.150 


20 


- 


600 




Quiescent Current (CL/CP Device) 


Idd 


5.0 


- 


50 


- 


0.050 


50 


- 


375 


/jAdc 


(Per Package) 




10 


- 


100 


- 


0.100 


100 


- 


750 








15 




200 


- 


0.150 


200 


- 


1500 




Total Supply Current' " f 


It 


5.0 






It =(1.98 /jA/kHz 


) f + Idd 






/jAdc 


(Dynamic plus Quiescent, 




10 






It M3.96 ;jA/kH2 


) f + Idd 








Per Package) 




15 






It =(5.86 MA/kHz 


) f + Idd 








(Cl '' 50 pF on all outputs, all 




















buffers switcfiing) 




















Three-State Leakage Current 


Itl 


15 




±0.1 


... 


< 0.00001 


±0.1 


_ 


±3.0 


MAdc 


(AL Device) 






















Three-State Leakage Current 


ITL 


15 




±1.0 




•0.00001 


±1.0 


- 


±7.5 


MAdc 


(CL/CP Device) 
























'T|ow = -55°C for AL Device, -40°C for CL/CP Device. 

Thigh = +125°C for AL Device, ■i-85°C for CL/CP Device. 
■^IMoise immunity specified for worst-case input combination. 
Noise (Wargin for both "1 " and "0" level = 1 .0 Vdc min ©> Vpp ^ 5.0 Vdc 

2.0 Vdcmin @ Vqo -10 Vdc 
2.5 Vdcmin@ Vqo = 15 Vdc 
tTo calculate total supply current at loads other than 50 pF: 
It(Cl) - It(50 pF) +4 X 10-3 (c^ -50) Vpo' 
where: l-p is in mA (per package), Ci_ in pF, Vqq in Vdc, and f in kHz is input frequency. 
"The formulas given are for the typical characteristics only at 25°C. 
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SWITCHING CHARACTERISTICS* (Cl = 50 pF, Ta = 25°C) 





Characteristic 


Figure 


Symbol 


Vdd 


MIn 


Typ 


Max 


Unit 






Output Rise Time 


1 


tTLH 










ns 






^TLH = <3.0 ns/pF) Cl + 30 ns 






5.0 




180 


360 








tTLH ^ (1.5 ns/pF) Cl + 25 ns 






10 




90 


180 








tTLH= (1 I ns/pF)CL+ 10 ns 






15 




65 


130 








Output Fall Time 


1 


*THL 










ns 






*THL° (1.5ns/pF) Cl + 25 ns 






5.0 


- 


100 


200 








tTHL = <0-75 ns/pF) Cl + 12.5 ns 






10 


- 


50 


100 








tTHL "" '0-55 ns/pF) Cl + 9.5 ns 






15 


- 


40 


80 








Read Cycle Time 


1,2 


tcyc(R) 


5.0 
10 
15 


- 


2000 
750 
500 


6000 
2200 
1650 


ns 




■■1 


Write Cycle Time 


3,4 


tcyc(W) 


5.0 
10 
15 


- 


1200 
750 
500 


3600 
2200 
1650 


ns 




il 


Address to Strobe Setup Time 


1,3 


tsu(A-ST) 


5.0 
10 
15 


1500 
450 
350 


500 
150 
120 


- 


ns 






Strobe to Address Hold Time 


1,3 


th(ST-A) 


5.0 
10 
15 


150 
100 
75 


50 




- 


ns 






Address to Chip Enable Serup Time 


2,4 


tsu(A-CE) 


5.0 
10 
15 


1800 
600 
450 


600 
200 
150 


: 


ns 






Chip Enable to Address Hold Time 


2,4 


th(CE-A) 


5.0 
10 

15 


450 
300 
225 


150 
100 

75 




ns 






Strobe or Chip Enable Pylse Width When Reading 


1,2 


«WL(R) 


5.0 
10 
15 


1800 
450 
350 


450 
150 
100 


_ 


ns 






Strobe or Chip Enable Pulse Width When Writing 


3,4 


tWL(W) 


5.0 
10 
15 


3600 
1800 
1350 


1200 
600 
400 


- 


ns 






Read Setup Time 


1 


«su(R) 


5.0 
10 
15 







-100 
-40 
-30 


- 


ns 






Read Hold Time 


1 


th(R) 


5.0 
10 


540 
240 


180 
60 


- 


ns 












15 


180 


45 


- 








Data Setup Time 


3,4 


tsu(D) 


5.0 
10 
15 


1800 
600 
450 


600 
200 
150 


- 


ns 






Data Hold Time 


3,4 


th(D) 


5.0 


600 


200 


- 


ns 












— to — 1 

15 


150 

120 


50 

30 


_ 







The formula given is for the typical characteristics only. 
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SWITCHING CHARACTERISTICS* (Cl = 50 pF, T^ = 25°C) (continued) 



Characteristic 


Figure 


Symbol 


Vdd 


IVIin 


Typ 


Max 


Unit 


Write Enable Setup Time 


3,4 


«su(WE) 


5.0 
10 
15 


720 
240 
180 


240 
80 
55 


- 


ns 


Write Enable Hold Time 


3,4 


«h(WE) 


5.0 
10 
15 


150 
60 
45 


50 
20 
15 


~^ 


ns 


Read Access Time from Strobe 


1,3 


tacc(R-ST) 


5.0 
10 
15 


- 


2000 
700 
350 


6000 
2100 
1600 


ns 


Read Access Time from Chip Enable 


2 


tacc(R-Cl) 


5.0 
10 
15 


- 


2100 
750 
400 


6300 
2250 
1700 


ns 


Output Enable/Disable Delay from Chip Enable or 
Write Enable 


2,4 


tR(CE), 
tR(WE) 


5.0 
10 
15 


- 


400 
200 
150 


1200 
600 
450 


ns 


Three-State Enable/Disable Output Delay 


2 


Hi) 


5.0 
10 
15 


- 


400 
160 
120 


1200 
480 
360 


ns 


Latch to Output Propagation Delay 


1 


tLE 


5.0 
10 

15 


_ 


500 
200 
150 


1500 
600 
450 


ns 



The formula given is for the typical characteristics only. 




LOGIC DIAGRAM 



M 1 O 
wl 11 



— [> 



CE1 23 
CE2 22 
CE3 2 



:^ 



A5 18 O- 
A4 17 O- 
A3 16 O- 



A2 15 O- 
A1 14 O- 
AO 13 O- 



;E> 



°in Din Din Dm 
12 3 



9 ? 



3 to 8 
Decoder 



3 to 8 
Decoder 



8 10 

9 9 



Write 
circuitry 




DO QO 

D1 Q1 

Latches 

D2 Q2 

D3 Q3 



Vdd = Pi" 24 
VcR = Pin 12 



£[}— -^7D 



-0 3 DoutO 



I y 05 Do^jti 



H j 9 D 
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FIGURE 1 - READ CYCLE WAVEFORMS UTILIZING STROBE TO ACCESS MEMORY 



Write Enable 



Latch Enable 




3( 



\ 



:i 



"'cyc(R)- 



■'WL(R) - 



x: 



/ S;M«_ 



^h(A-ST) 



)(^ 



"^^ ^50% 



•- ^h(R) 



y~ fei 



VDD 
VSS 




Notes: 1 - CE1, CE2, CE3 and T are low, M is high. 

2 - WE may be held high during the complete read cycli 



FIGURE 2 - READ CYCLE WAVEFORMS UTILIZING CHIP ENABLE TO ACCESS MEMORY 




Notes: 1 ~ Unused CE, ST, M and T are low and WE is high. 

2 — High impedance output state occurs when any CE is high 

and M is low, or when T is high. 

3 — The output displays data from the previous state. 

4 - *WL(B) > 'acc(R CE)max- 
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FIGURE 3 - WRITE CYCLE WAVEFORMS UTILIZING STROBE 



Address 



^hlA-ST) 
Strobe 



Write Enabl< 



'cvc(W) 



)C 



:x 



_/ ^^ 



tacc(R ST)- 



j(A-ST) 

tWL(W)- 



/ th(WF> ^ 



\ 



- tsu(WE)-» 



th(WE) 



)c:^( 



<acc(R-ST)-»l 



x - x: 



Notes: 1 ~ CE1 , CE2. CE3 and T are maintained at the logical "0" level. 

2 ~ M is maintained at the logical "1" level, 

3 — The output displays the contents of the previous state. 

4 — The output displays the contents of the presently addressed location as in < 

read modify write cycle. 

5 — The output displays the data that was written into addressed location. 



• vdd 

• Vss 

Vdd 

■ Vss 

Vdd 
Vss 

' Vdd 

■ Vss 

• Vqh 

• Vol 




FIGURE 4 - WRITE CYCLE WAVEFORM UTILIZING CHIP ENABLE 




Notes: 1 — High impedance output state occurs when CE is high or when WE 
Is low, for M and T maintained in the low state. 
2 — Unused CE's, ST, M and T are maintained at the logical "0" level. 
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TRUTHTABLE 












Function 


CE1 


CE2 


CE3 


f 


LE 


M 


ST 


WE 


Din 


"out 


Comments 


Address 


X 


X - 


X 


X 


X 


X 


1 


X 


X 


R/A 


Dqu, will be active if all 


Ctianging 


X 


X 


1 


X 


X 


X 


X 


X 


X 


R/A 


CE « 0. T = and WE = 1 


Valid 


X 


1 


X 


X 


X 


X 


X 


X 


X 


R/A 


or if M - 1 and T -0 




1 


X 


X 


X 


X 


X 


X 


X 


X 


R/A 




Address Changing 











X 


X 


X 





X 


X 


R/A 


Dout ™i" te active if T - 


Not Valid 






















and WE = 1 or if M ■= 1 
and T = 


Dout Disabled 
























(in high resistance state! 


X 


X 


1 


X 


X 





X 


X 


X 


R 


Disables write circuitry 




X 


1 


X 


X 


X 





X 


X 


X 


R 






1 

X 


X 

X 


X 
X 


X 

1 


X 
X 



X 


X 
X 


X 
X 


X 
X 


R 
R 




T = 1 always disables Dogj 




X 


X 


X 


'^ 


X 





X 





** 


" 


M = and write operation 
disables Dout 


Dou, Enabled 



X 



X 



X 






X 
X 


X 

1 


X 
X 


- '■ 1 

X 


X 
X 


A 
A 


Read operation, Dq^t active 


Read or write, Dout active 


Read Addressed 











X 





X 





X 


X 


R/A 


If WE = 0, Din = Dout 


Memorv Location 
























Into Output Latch 
























Disable Reading 


X 


X 


1 


X 


X 


X 


X 


X 


X 


R/A 




From Memory 


X 


1 


X 


X 


X 


X 


X 


X 


X 


R/A 






1 


X 


X 


X 


X 


X 


X 


X 


X 


R/A 






X 


X 


X 


X 


X 


X 


1 


X 


X 


R/A 






X 


X 


X 


X 


X 


X 


X 


■ 


X 


R/A 




Write Into Memory 











X 


X 


X 








A 


R/A 




Write Disabled 


X 


X 


1 


X 


X 


X 


X 


X 


X 


R/A 






X 


1 


X 


X 


X 


X 


X 


X 


X 


R/A 






1 


X 


X 


X 


X 


X 


-,x 


X 


X 


R/A 






X 


X 


X 


X 


X 


X 


1 


X 


X 


R/A 






X 


X 


X 


X 


X 


X 


X 


1 


X 


R/A 




Output Latch Enabled 











X 





X 





X 


X 


R/A 




Output Latch Disabled 


X 


X 


1 


X 


X 


X 


X 


X 


X 


R/A 






X 


1 


X 


X 


X 


X 


X 


X 


X 


R/A 






1 


X 


X 


X 


X 


X 


X 


X 


X 


R/A 








X 


X 


X 


1 


X 


X 


X 


X 


R/A 






X 


X 


X 


X 


X 


X 


1 


X 


X 


R/A 





FIGURE 5 - 512 WORD x 16 BIT MEMORY BOARD 



All M and UE 
inputs are 
grounded 



Board Strobe °~ 



DO D1 D2 D3 



D4 D5 D6 D7 



LLU VLU 



-C CE3 
-C CE2 
-< CE1 
-C A5 
-C A4 
A3 
<: A2 



D8 D9D10D11 D12D13D14D15 

T T T T T T T T 



MCM14552, 
32 places 



-C CE3 

-c CE2 

CE1 



-C A4 
-C A3 
-C A2 



^ T 

i i i I 
DO D1 D2 D3 



TTTT 

D4 D5 D6 D7 



i M i 

D8 D9D10D11 



TTTT 

D12D13D14D15 
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MCM145101 



256 X 4 BIT STATIC RAM 

The MCM145101 family of CMOS RAMs offers ultra low power 
and fully static operation with a single 5 volt supply. The CMOS 
1024-bit devices are organized in 256 words by 4 bits. Separate data 
inputs and data outputs permit maximum flexibility in bus-oriented 
systems. Data retention at a power supply as low as 2.0 volts over 
temperature readily allows design into applications using battery 
backup for nonvolatility. The MCM145101 is fully static and does 
not require clocking in standby mode. 

The MCM145101 is fabricated using the Motorola advanced ion- 
implanted, silicon-gate technology for high performance and 
high reliability. 

• Low Standby Power 

• Fast Access Time 

• Single-^5.0 Volt Supply 

• Fully TTL Compatible— All Inputs and Outputs 

• Three-State Output 

• Fully Static Operation 

• Data Retention to 2.0 Volts 

• Direct Replacement for: 

Intel 5101 Series 
AMI S5101 Series 
Hitachi MH435101 Series 

• Pin Replacement for Harris HM6501 Series 



Type Number 


Typical Current 
@ 2 Vdc (mA) 


Typical Current 
@ 5 Vdc (mA) 


Max Access 
(ns) 


MCM145101L,MCIVI145101P 


0.14 


0.2 


650 


MCM145101-1L, MCM145101-1P 


0.14 


0.2 


450 


MCM145101-3L, MCM145101-3P 


0.70 


1.0 


650 


MCM145101-8L, MCIV1145101-8P 


- 


10 


800 



BLOCK DIAGRAM 



Sj 



Address 
Buffers 



Row 
Decoders 



Cell Array 

32 Rows 

32 Columns 



R/W O— 
DI1 0-5 



Input 

Data 

Control 



olM> 



^ 



Column I/O 
Circuits 



Column 
Decoder 



-^- 




Column 

able) Select 

Buffers 






|s. 16 



CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

1024-BIT STATIC 
RANDOM ACCESS MEMORY 




L SUFFIX 
CERAMIC PACKAGE P SUFFIX 

CASE 736 PLASTIC PACKAGE 

CASE 708 

ORDERING INFORMATION 

MCM14XXXX Suffix Denotes 



h 



(Not 
■ Used) 



Selections for 
speed and 
power (see 
table) 



PIN ASSIGNMENT 



^ 1 


A3 


vcc 


A2 


A4 


A1 


R/W 


AO 


ceT 


A5 


OD 


AS 


CE2 


A7 


D04 


Gnd 


Di4 


DM 


DOS 


D01 


DI3 


DI2 


D02 



)21 
120 



TRUTH TABLE 



CE1 


CE2 


OD 


R/W 


D|n 


Output 


Mode 


H 


X 


X 


X 


X 


HighZ 


Not Selected 


X 


L 


X 


X 


X 


High Z 


Not Selected 


X 


X 


H 


H 


X 


HighZ 


Output Disabled 


L 


H 


H 


L 


X 


HighZ 


Write 


L 


H 


L 


L- 


X 


D|n 


Write 


L 


H 


L 


H 


X 


Dout 


Read 
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MCM145101 



MAXIMUM RATINGS (Voltages referenced to Vss P'" 8) 



Rating . 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vcc 


-0.5 to +7.0 


Vdc 


Voltage on Any Pin 


Vin 


-0.3 to Vcc +0.3 


Vdc 


Operating Temperature Range 


Ta 


-40 to +85 


°C 


Storage Temperatu re Ra nge 


"•"stg 


-65 to +150 


°C 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



DC CHARACTERISTICS (Ta = to 70°C, Vqc = 5 V ± 5%) 




Characteristic 


Symbol 


MCM14510r,-1 


MCIVI145101-3 


MCM145101-8 


Unit 


Min 


Typ 


IVIax 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input Current - 


lin<2' 


- 


5.0 


- 


- 


5.0 


- 


- 


5.0 


- 


nAdc 


Input High Voltage 


V|H 


2.2 


- 


Vcc 


2.2 


- 


Vcc 


2.2 


- 


Vcc 


Vdc 


Input Low Voltage 


V|L 


-0.3 


- 


0.65 


-0.3 


- 


0.65 


-0.3, 


- 


0.65 


Vdc 


Output High Voltage 
(IOH = -10mA) 


VOH 


2.4 


- 


- 


2.4 


- 


— 


2.4 


- 


- 


Vdc 


Output Low Voltage 
dOL = 2.0 mA) 


Vol 


- 


- ' 


0.4 


- 


- 


0.4 


- 


- 


0.4 


Vdc 


Output Leakage Current 

(CE1 = 2.2 V, Vol = V to Vcc) 


lL0<2> 


- 


- 


±1.0 


- 


- 


±1.0 


- 


- 


±2.0 


nAdc 


Operating Current 

(Vjn = Vcc. except CE1 < 0.65 V, outputs open) 


icci 


- 


9.0 


22 


- 


9.0 


22 


- 


11 


25 


mAdc 


Operating Current 

(Vin = 2.2 V, except ClT < 0.65 V, outputs open) 


'CC2 


- 


13 


27 


- 


13 


27 


- 


15 


30 


mAdc 


Standby Current 
(CE2 < 0.2 V) 


,CCL<2).(4) 


- 


- 


10 


- 


- 


200 


- 


' - 


500 


MAdc 



CAPACITANCE 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = O V) 


Cin 


4.0 


8.0 


pF 


Output Capacitance (Vquj = V) 


Cout 


8.0 


12.0 


pF 



LOW Vcc DATA RETENTION CHARACTERISTICS (Excluding MCM145101 8) Ta = 0°C to 70°C 





Parameter 


Test Conditions 


Symbol 


Min 


Typ.d) 


Max 


Units 






Vcc ^°^ ^a\a Retention 


CE2<0.2V 




Vdr 


2.0 


- 


- 


Vdc 






MCM145101 orMCM145101-1 Data 
Retention Current 


Vdr = 2.0 V, 


'CCDRI 


- 


0.14 


10 


MAdc 






MCM145101-3 Data Retention Current 


Vdr = 2.0V, 


IcCDR2 


- 


0.70 


200 


MAdc 






Chip Deselect to Data Retention Time 






tCDR 





- 


- 


ns 






Operation Recovery Time 






tR 


tRc'^t 


- 


- 


ns 





NOTES; 1 . Typical values are Ta = 25°C and nominal supply voltage. 

2. Current through all inputs and outputs included in icCL measurement. 

3- tRc = Read Cycle Time. 

4. Low current state is for CE2 = only. 
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MCM145101 



LOW Vcc DATA RETENTION WAVEFORM 



TYPICAL IcCDR versus TEMPERATURE 



Supply 

Voltage - 

<Vcc' 

tCDR 
V|H 



Chip Enable °^ ^ 

(CE2) OV 



Data Retention 
« Mode » 



r 





Vcc = 2.0 V 
CE2 = 0.2V 




/ 


/ 




Vin 


= 2.0V 


/ 


/ 




/ 


^ 


7^ 











10 20 30 40 50 60 70 
TEMPERATURE ("0 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 



AC TEST CONDITIONS 


Condition 


Value 


Input Pulse Levels 


+ 0.65 V to 2.2 V 


Input Rise and Fall Times 


20 ns 


Output Load - 1 TTL Gate and Cl= 100 pF 


Tinning Measurement Reference Level 1.5 Volt 




READ CYCLE 



Parameter 


Symbol 


MCM145101-1 


MCM145101,-3 


MCM145101-8 1 


Min 


Max 


MIn 


Max 


Min 


Max 


Read Cycle 


tRC 


450 


- 


650 


- 


800 


- 


Access Time 


'A 


- 


450 


- 


650 


- 


800 


Chip Enable (CE1 ) to Output 


tCOl 


- 


400 


- 


600 


- 


800 


Chip Enable (CE2) to Output 


tC02 


- 


500 


- 


700 


-, 


850 


Output Disable to Output 


tOD 


- 


250 


- 


350 


- 


450 


Data Output to High Z State 


tDF 





130 





150 





200 


Previous Read Data Valid with Respect to Address Change 


tOHl 





- 





- 








Previous Read Data Valid with Respect to Chip Enable 


tOH2 





- 





- 








WRITE CYCLE 


Write Cycle 


twc 


450 


- 


650 


- 


800 


- 


Write Delay 


tAW 


130 


- 


150 


- 


200 


- 


Chip Enable (CE1) to Write 


tCWI 


350 


- 


550 


- 


650 


- 


Chip Enable (CE2) to Write 


tCW2 


350 


- 


550 


- 


650 


- 


Data Setup 


tDW 


250 


- 


400 


- 


450 


- 


Data Hold 


«DH 


50 


- 


100 


- 


100 


- 


Write Pulse 


twP 


250 


- 


400 


- 


450 


- 


Write Recovery 


tWR 


50 


- 


50 


- 


100 


- 


Output Disable Setup 


<DS 


130 


- 


150 


- 


200 


- 
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MCM145101 



READ CYCLE TIMING 

-tRC ■ 



~)( 



J 



DO - 
(Common l/0)tl! 

Data ■ 
Out 



-tcor 



\ 



-tc02 

\» H— too 



tOHl- 



)C 



toHa-* 



/ 



WRITE CYCLE TIMING 

twc — 



0( 



J 



CD 
(Common l/0)l2l 



X 



Data Out Valid 



RW 



)C 



-tcwi- 



\ 



*DS 



Data In Stable 




^V / 



)C 



NOTES: 1. OD may be tied low for separate I/O operation. 

2. During the write cycle, OD is "high" for common I/O and "don't care" for separate I/O operation. 
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MOTOROLA 



Product Previe^w 



4096X1-BIT STATIC RANDOM ACCESS MEMORIES 

The MCM146504 is a 4096X1-bit static random access memory, 
fabricated with high density, high reliability CMOS silicon-gate 
technology. The device has TTL compatible inputs and outputs. It is 
designed to retain data at low supply voltages, to further reduce 
supply current requirements. 

The MCM 146504 is useful in memory applications where 
low-power and non-volatility is required. It is assembled in 18 pin 
dual in-line package with the industry standard pin-outs. 



Single Low Voltage Power Supply 

Static Operation 

Industry Standard 18-Pin Configuration 

Fully TTL Compatible 

Common Data Input and Output Capability 

Three-State Outputs 

Low Power Dissipation — Standby 10 mW (Typical) 

Ideal for Battery Backup Operation 

Access Time — 450 ns (Maximum) 

Pinout and Functional Replacement for 

Harris - HM6504 



Intersil - IM6504 



BLOCK DIAGRAM 



-C:5=4 



-D5= 






Row 
Select 



Memory Array 

64 Row 

64 Columns 



Input 
Data 
Control 
and 
Clock 



Column Select 



U Ji u u u u 



Output 
Control 
Buffer 



Data 
Output 



A3 A4 A5 All A10 A9 



MCM146504 



CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 



4096X1-BIT STATIC 
RANDOM ACCESS MEMORIES 



PIN ASSIGNMENT 




\^ 




1 cri 


AG Vcc 


=118 


2 CZ 


A1 All 


=317 


3 C= 


A4 A10 


ZZ116 


4C= 


A5 A9 


=315 


5 cz: 


A2 AS 


=3 14 


6 t= 


A3 A7 


=113 


7 C= 


Q A6 


=312 


81= 


W" D 


:=ii 


9 CZ 


Vss s 


=3 10 









PIN NAMES 



AO A1 1 


Address Input 


D 


Data Input 


Q 


Data Output 


S 


Chip Select 


Vcc 


Power Supply (-• 5 V) 


Vss 


Ground 


w 


Write Enable 



TRUTH TABLE 



s 


W 


D 


Q 


Mode 


H 


X 


X 


Hl-Z 


Not Selected 


L 


L 


L 


HI Z 


Write "0" 


L 


L 


H 


Hl-Z 


Write "1" 


L 


H 


X 


Output data 


Read 



This is advance information and specifications are subject to change without notice. 
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M) MOTOROLA 




Advance Infopixiaition 



I 



1024 X 1 BIT STATIC RANDOM ADDRESS MEMORY 

The MCIV1146508 and MCM146518 are fully static 1024 X 1 
RAMS fabricated using high performance silicon gate CMOS tech- 
nology. They offer low-power operation from a single 5.0 V supply 
with data retention to 2.0 V. The MCM 146508 has the two select 
lines and the enable line brought out as a single enable line. 

• Low Standby and Operating Power 

• Single 5.0 V Supply 

• Data Retention to 2.0 V 

• Fast Access Time 

• Address Latches 

• Three-State Outputs 

• Fully TTL Compatible Inputs/Outputs 

• Fully Static Operation 

• Direct Replacement for 

Harris HM6508/HM6518 
Intersil IM6508/IM6518 



Type Number 


Package 
Suffixes 


Typical Current 


IVIaximum 
Access 
Time 


Operating 

Temperature 

Range 


2 Vdc 


5 Vdc 


MCM 1 46508/MCIVI1 4651 8 


L/P 


0.1 |uA 


5.0 mA 


460 ns 


-40 to •f85°C 


MCM 1 46508-1 /MCM 1 4651 8-1 


L/P 


0,01 mA 


1.0 mA 


300 ns 


-40to-t-85°C 


MCM 1 46508-2/MCM1 4651 8-2 


L 


0.01 mA 


1.0 mA 


300 ns 


-55to-H25°C 




MCM146508 
MCM146518 



CMOS LSI 

(LOW-POWER COMPLEMENTARY IVIOS) 

1024 X 1 BIT STATIC 
RANDOM ACCESS MEMORY 




P SUFFIX 

CASE 707 



MCM14XXXX Suffix Denotes 



t 



L Ceramic Pacl<ai 
P Plastic Package 
See Table 1 



PIN ASSIGNMENT 





^ 1 


cz; 


E 


Vdd 


cz 


Ad 


D. 


cr 


A1 


W 


tzz 


A2 


A9 


cz 


A3 


A8 




A4 


A7 




Q 


A6 




Vss 


A5 



MCM 146508 



MCM146518 



^ 1 


81 


Vdd 


I 


S2 


AG 


D 


A1 


w 


A2 


A9 


A3 


A8 


A4 


A7 


Q 


A6 


Vss 


A5 



This is advance information and specifications are subject to change without noti* 
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MCM146508, MCM146518 



MAXIMUM RATINGS (Voltages Referenced to Vss) 



Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vdd 


-0.5 to +7.0 


Vdc 


Input Voltage, All Inputs 


Vin 


-0.3 to Vdd + 0.3 


Vdc 


Operating Temperature Range 
MCM146508/MCM146518 
MCM146508-1/IVICM1 46518-1 
MCIVI146508-2/MCIVI146518-2 


Ta 


-40 to +85 
-40 to +85 
-55 to + 125 


°C 


Storage Temperature Range 


Tstg 


-65 to + 150 


°C 



DC CHARACTERISTICS (Vdd 


= 5.0 V ±10%,Ta = 25°C) 


















Characteristic 


Symbol 


MCM146508-1 
MCM146518-1 


MOM 146508 
MCM146518 


MCM146508-2 
MCM146518-2 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input Current 


lin 


- 


5.0 


- 


- 


5.0 


- 


- 


5.0 


- 


nAdc 


Input High Voltage 


V|H 


Vdd -2.0 


- 


Vdd 


Vdd -2.0 


- 


Vdd 


- 


- 


Vdd 


Vdc 


Input Low Voltage 


V|L 


-0.3 


- 


0.8 


-0.3 


- 


0.8 


-0.3 


- 


0.8 


Vdc 


Output High Voltage 
dOH = -1.0 mA) 


VOH 


2.4 


- 


- 


2.4 


— 


- 


2.4 


— 


— 


Vdc 


Output Low Voltage 
(l0L = 2.0 mA) 


Vol 


- 


- 


0.4 


— 


- 


0.4 


- 


— 


0.4 


Vdc 


Output Leakage Current 
(VoL = OVto Vdd> 


lOL 


— 


— 


±1.0 


— 


— 


±1.0 


~ 


~ 


±1.0 


MAdc 


Standby Current 

(V|H = E = S1 =S5 = Vdd) 


Iddsb 


- 


0.1 


10 


- 


1.0 


100 


- 


1.0 


100 


nAdc 


Data Retention Current 
(Vdd = 2.2V = V|h = 
E =81 =S2) 


Idddr 




0.1 


1.0 




0.1 


10 




0.1 


10 


MAdc 


. Operating Current 
(tELEH = 10Ms) 


Iddop 


- 


- 


- 


- 


- 


- 


- 


- 


- 


mAdc 




CAPACITANCE 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = V) 


Cin 


4.0 


8.0 


pF 


Output Capacitance (Vqu^ = V) 


Cout 


8.0 


12 


pF 



AC OPERATING CONDITIONS 



Condition 


Value 


Input Pulse Levels 


+0.8 V to Vdd -2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


1 TTL Gate and Cl = 50 pF 


Timing Measurement Reference Level 


1.5 V 


Supply Voltage 


5.0 V ±10% 


Temperature Range 

MCM146508/MCM146518 
MCM146508-1/MCM146518-1 
MCM146508-2/MCM1 46518-2 


-40°C to +85°C 
-40°C to +85°C 
-55°C to +125°C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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MCM146508, M CM 1465 18 



AC CHARACTERISTICS 




Parameter 


Symbol 


MCM 146508-1 
MCM146518-1 


MCM146508-2 
MCM146518-2 


MCM 146508 
MCM146518 


Unit 


Min 


Max 


Min . 


Max 


Min 


Max 


Read or Write Cycle Time 


tELEL 


BOO 


- 


500 


- 


760 


- 


ns 


Enable Pulse Width, Low 


lELEH 


300 


- 


300 


- 


460 


- 


ns 


Enable Pulse Width, High 


lEHEL 


200 


- 


200 


- 


300 


- 


ns 


Enable Access Time 


tELQV 


- 


300 


- 


300 


- 


460 


ns 


Address Setup 


tAVEL 


7.0 


- 


7.0 


- 


15 


- 


ns 


Address Hold 


^ELAX 


90 


- 


90 


- 


150 




ns 


Data Setup 


^DVWH 


200 


- 


200 


- 


300 


- 


ns 


Data Hold 


tWHDX 





- 





- 





- 


ns 


Write Pulse Width 


IWLWH 


200 


- 


200 


- 


300 


- 


ns 


Write Enable to Output Disable 


%Laz 


- 


180 


- 


180 


- 


285 


ns 


Output Disable (MC146508 Only) 


tEHQZ 


- 


180 


- 


180 


- 


285 


ns 


Output Disable (MC146518 Only) 


'SHQZ 


- 


180 




180 


. - 


285 


ns 


Write Disable to Output Enable 


tWHQX 


- 


180 


- 


180 


- 


285 


ns 


Output Enable (MCI 46508 Only) 


*ELQX 


- 


180 


- 


180 


- 


285 


ns 


Output Enable (MCI 4651 8 Only) 


tSLQX 


- 


180 


- 


180 


- 


285 


ns 


Select to Write Pulse Setup 


'WLSH 


200 


- 


200 


- 


300 


- 


ns 


Select to Write Pulse Hold 


*SLWH 


200 


- 


200 


- 


300 


- 


ns 


Enable to Write Pulse Setup 


tWLEH 


200 


- 


200 




300 


- 


ns 


Enable to Write Pulse Hold 


'ELWH 


200 


- 


200 


- 


300 


- 


ns 



TIMING PARAMETER ABBREVIATIONS 



TIMING LIMITS 



X X X X 



signal name from which interval is defined- 
transition direction for first signal - 
signal name to which interval is defined - 
transition direction for second signal 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 



Circuit diagrams utilizing Motorola products are included as a means is believed to be entirely reliable. However, no responsibility is 

of illustrating typical semiconductor applications; consequently, assumed for inaccuracies. Furthermore, such information does not 

complete information sufficient for construction purposes is not convey to the purchaser of the semiconductor devices described any 

necessarily given. The information has been carefully checked and license under the patent rights of Motorola Inc. or others. 
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MCM146508, MCM146518 



READ CYCLE TIMING 



Jr 



tAVEL— I liELAX^ 



>ldiBlc 



■^s: 



JT 



ibicfe- 



>'' 



Q Previous "V 
__Data y \ 

— *-. tSHQZ 

SI 1 \- 

S2_z: 



High 2 



^. 



dX 



■• tEHEL- 



"V 



\. 



Valid Output 



/ 



-^tSHQZ- 



>- 



High Z 



Time Reference 



^-f 



n 



TRUTH TABLE 



Time 
Reference 


Inputs 


Output 


Function 


1 


s 


W 


A 


D 


Q 


-1 


H 


H 


X 


X 


X 


Z 


Disabled 







V 


X 


H 


V 


X 


■ Z 


Address Latched 




1 


L 


L 


H 


X 


X 


X 


Output Enabled 




2 


L 


L 


H 


X 


X 


V 


Output Valid 




3 


J 


L 


H 


X 


X 


V 


Output Latched 




4 


H 


H 


X 


X 


X 


z 


Disabled (Same as 


-1) 


5 


V. 


X 


H 


V 


X 


z 


Next Cycle (Same 


asO) 




WRITE CYCLE TIIVIING 



Time Reference 



^tAVEL—^l _)-tE_LA> 
Valid 



|-« ^EHEL ». -■ 

JT'^ ^< 



y^ 



1^ 



.c 



High Z 



:^ 



ic 



jCj:^' 



± 



± 



^^ 



^ — \ — f- 



^ 



TRUTH TABLE 



Time 
Reference 


Inputs 


Output 


Function 


E 


s 


w 


A 


D 


Q 


-1 


H 


X 


X 


X 


X 


z 


Disabled 





V 


X 


X 


V 


X 


z 


Address Latched 


1 


L 


L 


L 


X 


V 


z 


Write Mode 


2 


L 


J 


L 


X 


V 


z 


Data Written 


3 


J 


X 


X 


X 


X 


z 


Write Completed 


4 


H 


X 


X 


X 


X 


z 


Disabled (Same as -1) 


5 


\_ 


X 


X 


V 


X 


z 


Next Cycle (Same as 0) 



NOTES; 

1. MCM146518 selected only if both SI and S2 are low and deselected if 
either sT or S2 is high. sT and S2 are connected to E on the MCIV1 146508. 

2. The address within the memory will change only on falling E'. 
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MOTOROLA 



MCM14524 



I 



1024-BIT READ ONLY MEMORY 

The MCM 14524 is a complementary MOS mask programmable 
Read Only Memory (ROM). This device is ordered as a factory spe- 
cial with its unique pattern specified by the user. 

This ROM is organized in a 256 x 4-bit pattern. The contents of 
a specified address (< AO, A1, A2, A3, A4, A5, A6, A7 >) will 
appear at the four data outputs (BO, BT, 82, B3) following the 
negative going edge of the clock. When the clock goes high, the data 
present at the output will be latched. The memory Enable may be 
taken low asynchronously, forcing the data outputs low and reset- 
ting the output latches. This device finds application wherever low 
power or high noise immunity is a design consideration. 

• Diode Protection on Alllnputs 

• Noise Immunity = 45% of Vqq typical 

• Quiescent Current — 10 nA/package typical @ 5 Vdc 

• Single Supply Operation — Either Positive or Negative 

• Memory Enable Allovys Expansion 

• Output Latches Provide a Useful Storage Register 

• Supply Voltage Range = 3.0 Vdc to 18 Vdc 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load to Two HTL Loads Over the Rated Temper- 
ature Range 



CMOS LSI 



(LOW-POWER COMPLEMENTARY MOS) 



1024-BIT 

(256x4) 

READ ONLY MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



ORDERING INFORMATION 



t 



ix Denotes 

Ceramic Package 
Plastic Package 
Extended Operatin 
Temperature Rangt 
Limited Operating 
Temperature R 



ge 



BLOCK DIAGRAM 



-^>-i> 



;iock o — r>3 * L ^^'"" 



H>^-r^ 



^1 cv-[>-|-[>>- 



H>^-]^^ 



a6 



H>n-t>- 



-i^ 



1 of 32 
Address 
Decoder 



-i^ 



Memory 
Matrix 
(32 x8) 



Address 
Decoder 

(1 of 8) 



Address 
Decoder 
(1 of 8) 



Address 
Decoder 

(1 of 8) 

Address 
Decoder 

(1 of 8) 



VDD=Pi" 16 
Vss= Pin 8 



Output 

Latch and 

Buffer 



Output 

Latch and 

Buffer 



Output 

Latch and 

Buffer 

Output 

Latch and 

Buffer 
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MAXIIWUM RATINGS (Voltaries lefeienced to 


vssi 






Rating 


Symbol 


Value 


Unit 


DC Supply VoltiKje 


vdd 


-0 5 to 08 


Vdc 


Input Voltdge, All Inputs 


V|n 


-0 5to VnO 4 5 


Vdc 


DC Current Drain per Pin 


1 


10 


mAdc 


Operdtiny Temperature Rdn<|e AL Device 
CL CP Device 


Ta 


-55 to t125 
40 to t85 


"C 


Storaye Ternp(;rature Ran(}e 


'stu 


65 lo t 150 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tions of any voltage higher than maximum rated 
voltages to this high impedance circuit. 

Unused inputs must always be tied to an 
appropriate logic voltage level (e.g., either V35 
or VqdI 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


Vdd 

Vdc 


Tiow* 


25°C 


Thigh* 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Output Vollaqe "0" Level 
"1" Level 


Vol 


5.0 
10 
15 


: 


01 
001 
0.01 


; 







0.01 
0.01 
0.01 


- 


0,05 
0,05 
0,05 


Vdc 


Vqh 


5.0 
10 
15 


4.99 
9 99 

14.99 


~ 


4.99 
9.99 
14 99 


5.0 
10 
15 


; 


4.95 
9.95 
14.95 


1 


Vdc 


Noise Irnnuinity ^.• 

( V,,^j, 8 Vdc) 
( V(,^, 1 VtIc) 
( Vo^j, ■ 1.5 Vdc) 
( Vq^, . 0.8 Vdc) 
1 Vout ■ 1.0 Vdc) 
( Vqu, . 1 .5 VrIc) 


Vnl 


5 
10 
15 


1.5 
3.0 
3.75 




1.5 
3.0 
3.75 


2.25 
4.50 
6.75 


- 


1.4 
2.9 
3.75 


- 


Vdc 


Vt\iH 


50 
10 
15 


1.4 
2.9 
3.65 


- 


15 
3.0 
3.75 


2 25 
4.50 
6/5 


- 


1.5 
3.0 
375 


- 


Vdc 


Output Drive Current (AL Device) 
(VoH 2,5 Vdc) Source 
(Vqh 4.6 Vdc) 
(Vqh 9 5 Vdc) 
(VoH '3.5 Vdcl 
(Vol " 0.4 Vdc) Sink 

(Vol 0,5 Vdc) 
(Vol '5 Vdc) 


Iqh 


5.0 
5.0 
10 
15 


-1.2 
-0.25 
0,62 
,'1,8 


- 


-1.0 
-0 2 
-0.5 
-1 5 


-1./ 
-0.36 
-0.9 
-3.5 


- 


-0.7 
-0 14 
-035 

-1.1 


- 


mAdc 


Iql 


5.0 
10 
15 


64 
1,6 
4,2 


- 


051 
13 
3.4 


0.88 
2 25 
8.8 


- 


0.36 
0.9 
2.4 


- 


mAdc 


Output Drive Current (CL/CP Device) 
(VoH - 2.5 Vdc) Source 
(VoH ' 4.6 Vdc) 
(VoH ^ 9.5 Vdc) 
(Vqh " '3.5 Vdc) 
(Vol = 0.4 Vdc) . Sink 

(Vol = 0.5 Vdc) 
(Vol = 1.5 Vdc) 


Iqh 


5.0 
5.0 
10 
15 


-1.0 
-0.2 
0.5 

-1 4 


- 


-0.8 
-0.16 
-0.4 
-1.2 


-1.7 
-0.36 
-0.9 
-3.5 


- 


-0.6 
-0.12 
-0.3 
-1.0 


- 


mAdc 


Iql 


5.0 
10 
15 


0.52 
13 
3.6 


- 


44 
1.1 
3.0 


0.88 
2.25 
8.8 


- 


0,36 
0,9 
2,4 


- 


mAdc 


input Current (AL Device) 


'in 


15 


- 


•0.1 


- 


•0.00001 


•0.1 


- 


•1.0 


MAdc 


Input Current (CL/CP Device) 


'in 


15 


- 


±1.0 


- 


•0.00001 


±1.0 


- 


•1.0 


j^Adc 


Input Capacitance 
(V|n 0) 


C|n 


- 


- 


- 


- 


5.0 


- 


- 


- 


pF 


Quiescent Current (AL Device) 
(Per Package) 


'dd 


5.0 
10 
15 


-_ 


5.0 
10 
20 


~ 


0.010 
0.020 
0.030 


5.0 
10 
20 


~ 


150 
300 
600 


(jAdc 


Quiescent Current (CL/CP Device) 
(Per Package) 


'dd 


5.0 
10 
15 


- 


50 
100 
200 


- 


0.010 
0.020 
0.030 


50 
100 
200 


- 


375 
750 
1500 


wAdc 


Total Supply Current"t 
(Dynamic plus Quiescent, 
Per Package) 

(Cl - 50 pF on all outputs, all 
buffers switching) 


•t 


5.0 
10 
15 


\j = (1.6MA/kHz) f + IpD 
lT = (3.2MA/kHz)f + IdD 
lT = (4.8MA/kHz)f -i-Idd 


MAdc 




•T|ow " -55°C for AL Device, -40"C for CL/CP Device. 

''"high = ^■125°C for AL Device, +85°C for CL/CP Device. 

ftNoise immunity specified for worst-case input combination. 

TTo calculate total supply. current at loads other than 50 pF : 

IjICl) - It<50 pF) + 1 X 10-3 (Ct_ -50) V^Qf 

where: I7 Is in mA {per package), Cl in P^ . ^dq in Vdc, and f in kHz is input frequency. 

■ "The formulas given are for the typical characte^'istics only at 25'^C. 
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SWITCHING CHARACTERISTICS* (Cl = 50 pF, Ta 


= 25°C) 












Characteristic 


Symbol 


Vdd 


Min 


Typ 


Max 


Unit 


Output Rise Time 


tTLH 










ns 


'TLH, tTHL = (3.0 ns/pF) Cl + 30 ns 




5.0 


- 


180 


360 




tTLH,tTHL= (1.5 ns/pF)CL + 15 ns 




10 


- 


90 


180 




tTLH,tTHL= (1-1 ns/pF)CL+ 10 ns 




15 


- 


65 


130 




Output Fall Time 


tTHL 










ns 


tTLH,tTHL= (1.5ns/pF) Cl + 25 ns 




5.0 


, - 


100 


200 




*TLH,tTHL= (0.75ns/pF) Cl+ 12.5 ns 




10 


- 


50 


100 




tTLH, tTHL = (0.55 ns/pF) Cl + 9-5 ns 




15 


- 


40 


80 




Clock Read Access Delay Time 


taccc 










ns 


taccc = (1-7 ns/pF) Cl+ 1265 ns 




5.0 


_ 


1350 


4000 




taccc = (0-66 ns/pF) Cl + 517 ns 




10 


- 


550 


1600 




taccc = <0-5 ns/pF) Cl + 325 ns 




15 


- 


350 


1200 




Enable Access Delay Time 


tacCEn 










ns 


taccEn ° '^'^ "''"''* ^L + 160 ns 




5.0 


- 


245 


615 




tacCEn " (°-^^ ns/pF) Cl + 77 ns 




10 


- 


110 


265 




taccEn ^ '""^ ns/pF) Cl + 50 ns 




15 


- 


75 


190 




Clock Pulse Width* 


1 twH 


5.0 


450 


150 


- 


ns 






10 


165 


55 


- 








15 


125 


35 


- 




tWL 


5.0 


3600 


1200 


- 


ns 






10 


1425 


475 


- 








15 


1070 


300 


- 




Maximum Low Clock Pulse Width* 


tWL 


5.0 


2.0 


10 


- 


ms 


^ 




10 


0.9 


3.0 


- 








15 


0.1 


0.3 


- 




Address Setup-Time 


tsu<A) 


5.0 








_ 


ns 






10 








- 








15 








- 




Address Hold Time 


th(A) 


5.0 








- 


ns 






10 








- 








15 








- 




Clock to Enable Setup Time 


tsu(cl) 


5.0 


4275 


1425 


- 


ns 






10 


1725 


575 


- 








15 


1295 


400 


- 




Clock to Enable Hold Time 


tMcl) 


5.0 


150 





_ 


ns 






10 


75 





- 






» 


15 


55 


. 0, 


- 





The clock can remain high indefinitely with the data remain! 
#lf clock stays low too long, the dynamically stored data will 

FIGURE 1 - OUTPUT DRIVE CURRENT 
TEST CIRCUIT 



ng latched. 

leak off and will have to be recalled. 



FIGURE 2 - SWITCHING TIME TEST CIRCUIT 
(Refar to timing diagram) 



Pulse 
Genaratoi 



Clock at 100 kHz 
Pulse Width = 300 i 



VSS 



Power 
Supply 



Notes: 

1 . Source current, address ROM to obtain 
on att four outputs (BO thru B3). 

2. Sink current, address ROM tb obtain a ' 
on all four outputs (BO thru 83). 




Note: 

Address ROM to obtain level change when 
clocking any one address line. 
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MEMORY READ CYCLE TIMING DIAGRAMS 



a) Using Clock to 
Read Memory 



7Z> 

Address %^ 
Input /% 



Address Valid 
(Address must be fixed) 



•V|L 



I ^ SOyo-ji- 

J ^^ _;^^ 

I p tyvL — »t* 



ri.*h(A) 



Enable 
Input 



Data 
Output 



«— 'accc -»• 



Data I 90% 

-Valid^l^- 




90% 
50% 
10% 



taccgn 



]gr 



Enable pulse not required 

this diagram to read memory 



Outputs remain reset 
y if clock is high 

-ii. Vol 



b) Using the Enable 
to Read Memory 



'Data outputs always go to the logic "1 " state before the data is valid 
between accessing successive "O's" 
•Outputs forced to "0" by Enable. 



Address ^^//////////. 
. i;%%^ Don't Care -^ 



Address Valid 



Clock 
Input 



Enable 
Input 



^^ 



Jjr50°/ 



Data Data _ 

Outputs Valid 



th(c^) 



/ 



£ \ 



/ Data 
f ~"*"/ "* Valid" 



\ 



^ In this mode of operation, the negative going edge of Enable Ijhe data outputs are valid without the logic "1" pulse occurring 
should occur on or before the clock negative edge. during the access cycle as shown in a) above. 



CUSTOM PROGRAMMING 



By the programming of a single photomask for the MCIVI14524, 
the customer may specify the content of the memory. 

Address Inputs: 

Words are numbered through 255 and are addressed using 

sequential addressing of Address leads AO through A7 with AO 

as the least significant digit. 

Logic "0" is defined as a "low" Address input (V|(_). 

Logic "1" is defined as a "high" Address input (V|n). 



~^ -..^.^DR ESS 


















WORD -^..^ 


A7 


A6 


A5 


A4 


A3 


A2 


A1 


AO 


Word 


























Word 1 























1 


Word 2 

























Word 3 






















1 


Word 255 


1 


1 


1 


1 


1 


1 


1 


1 
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TRUTH TABLE 



CLOCK 


ENABLE 


BO 


B1 


82 


B3 


Vdd ■"'^ Vss 


1 


<Address> 


<Address> 


< Address^ 


<Address> 


vss -^ "°° 


1 


OUTPUT DATA 
LATCHES 


X 





1 1 1 



X = Don't Care 

'Indicates contents of specified Address will appear at outputs as stated above 



Two methods may be used to transmit the custom memory 
pattern to Motorola. 

METHOD A: PUNCHED COMPUTER CARDS 

A binary coded decimal equivalent of each desired output may 
be punched in standard computer cards (four cards are required 
for all 256 words) in numerical (word number) order. 64 words 
per card are punched in columns 12 thru 75 using the Binary to 
Hexadecimal conversion table. Columns 77 and 78 are used 
to number the cards, which must be in numerical order. Please 
use characters as shown in the table when punching computer cards. 

ROM SAMPLE WORD PROGRAMMING FOR PUNCHED CARD 



BINARY TO HEXA- 
DECIMAL CON- 
VERSION TABLE 


BINARY 
WORD 
DESIRED 


CARD 
CHARACTER 



1 
10 
11 




1 

2 
3 


10 
10 1 
110 
111 


4 

6 

7 


10 
10 1 
10 10 
10 11 


8 
9 

A 
B 


110 
110 1 
1110 

1111 


C 
D 

E 
F 



WORD 
NUMBER 


ADDRESS INPUTS 


SAMPLE WORD 
OUTPUTS 


CARD 
CHARACTER 


A7 


A6 


A5 


A4 


A3 


A2 


A1 


AO 


83 


B2 


B1 


BO 



1 
2 
3 

255 







1 













1 







1 






1 







1 






.0 
1 








1 












1 
1 


1 



1 

1 






3 
3 


A 



/vn in column! 
— 15 on card 
below 



WORD NUMBER 




0' J r C C C C C C C V I? C C' C (■ C C L' C C C C C C C C 1 C C r U C ij C C C i C C '"' f; C C C G •' [■ i CI 



000 000 000 0|0 0|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||0|OOI 



I 1 1 t i 

tint 



22222 
33333 



44444 

S55S5 

S6SS8 

77777 

SStl8 

99999 
I r ) I s 

GLOBE NO. 



I I II II I! II It li i( II II I) n !i n 71 II » H II n n » ii it ii 34 is » ii h n ii 4i ii <i u « u ii ii ii u ti si si m ss » » m ii u ii » ii ii v> » ti (i ii ii n n n m is is ii ii d ii 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 11 1 1 1 11 1 11 11 n 1 1 1 1 1 1 1 11 

2222222222222222222222222222222 2222222222222222222222222222222222222222222 
3 3 3 3 3 3113 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 



4 4 4 4 4 4 444444444444444444 4 4444444444444444444444444444 444444444444444444444 

5 5 S S 5 5 5 S 5 5 S 5 5 5 S 5 5 5 S 5 5 5 S S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 
SS8S(ES6666S6666E$66S6B6666 6666666E6E66 68 66E6 666 6 6666 6 66 6666 66E6 666 666e66E 
77777 777777777 7 777777777777 7777777 777777777777777 777 77777777 7 77 7 7777777777 
8 I 8 8 I 8 8 8 8 8 8 81 8 8 8 8 8 8 8 8 8 I 8 8 8 8 8 8 8'8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
99999999999999999999999999999999999999999999999999 9 99999999999999999399399 

I I I II II I! II II IS It II II H II II II II 2< IS II !I n I) 11 II II 11 11 IS li 11 II H II II 11 <i « II 11 Ii « I! 58 il SI 11 51 SS St 51 51 5! (1 tl 1! tl tl 15 IS !1 H SS II II II II II 15 !i II H 'J 11 
STANDARD FORM 5081 
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METHOD B: TRUTH TABLE 

For customers who do not have access to punch cards. Motorola 
will accept Truth Tables. When filling out the table, use the to F 
hexidecimal character in column "C". 



CUSTOM PROGRAM for the MCM14524 Read Only Memory 



WORD 


C 







1 




2 




3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 




14 




15 




16 




17 




18 




19 




20 




21 




22 




23 




24 




25 




26 




27 




28 




29 




30 




31 




32 




33 




34 




35 




36 




37 




38 




39 




40 




41 




42 




43 




44 




45 




46 




47 




48 




49 




50 









WORD 


C 


51 




52 




53 




54 




55 




56 




57 




58 




59 




60 




61 




62 




63 




64 




65 




66 




67 




68 




69 




70 




71 




72 




73 




74 




75 




76 




77 




78 




79 




80 




81 




82 




83 




84 




85 




86 




87 




88 




89 




90 




91 




92 




93 




94 




95 




96 




97 




98 




99 




100 




101 









WORD 


C 


102 




103 




104 




105 




106 




107 




108 




109 




110 




111 




112 




113 




1 14 




115 




116 




117 




118 




119 




120 




121 




122 




123 




124 




125 




126 




127 




128 




129 




130 




131 




132 




133 




134 




135 




136 




137 




138 




139 




140 




141 




142 




143 




144 




145 




146 




147 




148 




149 




150 




151 




152 









WORD 


C 


153 




154 




155 




156 




157 




15S 




159 




160 




161 




162 




163 




164 




165 




166 




1.67 




168 




169 




170 




171 




172 




173 




174 




175 




176 




177 




178 




179 




180 




181 




182 




183 




184 




185 




186 




187 




188 




189 




190 




191 




192 




193 




194 




195 




196 




197 




198 




199 




200 




201 




202 




203 









WORD 


C 


204 




205 




206 




207 




208 




209 




210 




211 




212 




213 




214 




215 




216 




217 




218 




219 




220 




221 




222 




223 




224 




225 




226 




227 




228 




229 




230 , 




231 




232 




233 




234 




235 




236 




237 




238 




239 




240 




241 




242 




243 




244 




245 




246 




247 




248 




249 




250 




251 




252 




253 




254 




255 
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MOTOROLA 



1024-BIT RANDOM ACCESS MEMORY 



The I\/1CM93415 is a 1024-bit Read/Write RAM organized 1024 
words by 1 bit. 

The MCM93415 is designed for buffer control storage and high 
performance main memory applications, and has a typical access 
time of 35 ns. 

The MCM93415 has full decoding on-chip, separate data 
input and data output lines, and an active low chip select. The 
device is fully compatible with standard DTL and TTL logic 
families and features an uncommitted collector output for ease 
of memory expansion. 

• Uncommitted Collector Output 

• TTL Inputs and Output 

• Non-Inverting Data Output 

• High Speed — 

Access Time — 35 ns Typical 
Chip Select — 15 ns Typical 

• Power Dissipation Decreases with Increasing Temperature 

• Power Dissipation 0.5 mW/Bit Typical 

• Organized 1024 Words X 1 Bit 



BLOCK DIAGRAM 



Write Drive 



Word 
Drivers 




1 of 32 
Decoder 



1 of 32 
Decoder 



rl'i" ri"l' 



r\ 



■<F 



-<3^o. 



12 13 14 15 16 19 PO 111 112 113 

AO A1 A2 A3 A4 A5 A6 A7 A8 A9 



Vcc= Pin 16 
Gnd = Pin 8 



MCM93415 



TTL 

1024 X 1 BIT 

RANDOM ACCESS MEMORY 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 





D SUFFIX 

CERAMIC PACKAGE 
CASE 620 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



PIN ASSIGNMENT 



^ 1 


CS 


vcc 


AO 


Din 


A1 


WE 


A2 


A9 


A3 


A8 


A4 


A7 


Dout 


AS 


Gnd 


AS 



Pin Designation 

CS Chip Select 

A0-A9 Address Inputs 
WE Write Enable 

D|n Data Input 

Dout Data Output 
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FUNCTIONAL DESCRIPTION 



The MCM93415 is a fully decoded 1024-blt Random Access 
Memory organized 1024 words by one bit. Bit selection is 
achieved by means of a 10-bit address, AO to A9. 

The Chip Select input provides for memory array expansion. 
For large memories, the fast chip select access time permits the 
decoding of Chip Select (CS) from the address without affecting 
system performance. 

The read and write operations are controlled by the state of 
the active low Write Enable (WE, Pin 14). With WE held low and 
the chip selected, the data at Djn is written into the addressed 
location. To read, WE is held high and the chip selected. Data in 
the specified location is presented at Dout 3"^ '^ non-inverted. 

Uncommitted collector outputs are provided to allow wired- 
OR applications. In any application an external pull-up resistor of 
Rl value must be used to provide a high at the output when it is 
off. Any R|_ value within the range specified bejow may be used. 



Vcc(Min) 



<Rl 



Vcc(Mi")-VoH 



IOL-FO(1.6) ndcEX) + FO(0.04) 

Rl is in kn 

n = number of wired-OR outputs tied together 

FO = number of TTL Unit Loads (UU driven 

'CEX °^ Memory Output Leakage Current 

VoH ^ Required Output High Level at Output Node 

'OL ~ Output Low Current 

The minimum Rl value is limited by output current sinking 
ability. The maximum Rl value is determined by the output and 
input leakage current which must be supplied to hold the output 
at VoH- 0"e Unit Load = 40 mA High/1 .6 mA Low. 



ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature 

Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


-55°Cto+165°C 
-55°C to -H 25°C 


. Operating Junction Temperature, Tj 
Ceramic Package (O and F Suffix) 
Plastic Package (P Suffix) 


<165°C 
<125°C 


^CC *"'" Potential to Ground Pin 


-0.5 V to-^7.0 V 


Input Voltage (dc) 


-0.5 V to■^5.5 V 


Voltage Applied to Outputs (Output High) 


-0.5 V to +5.5 V 


Output Current (dc) (Output Low) 


+ 20 mA 


Input Current (dc) 


,-12 mA to+5.0 mA 



TRUTH TABLE 



Inputs 


Output 










Open 


CS 


WE 


Din 


Collector 


Mode 


H 


X 


X 


H 


Not Selected 


L 


L 


L 


H 


Write "0" 


L 


L 


H 


H 


Write "1" 


L 


H 


X 


Dout 


Read 



H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care (High or Low) 



NOTE 1 ; Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 



GUARANTEED OPERATING RANGES (Note 2) 



Part Number 


Supply Voltage (Vqc) 


Ambient Temperature (T^r^) 


Min 


Nom 


Max 


MCM93415DC, PC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+75°C 


MCM93415FM, DM 


4.50 V 


5.0 V 


5.50 V 


-55°Cto+125°C 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 





Symbol 


Characteristic 


Limits 


Unit 










Min 


Max 


Conditions 






Vol 


Output Low Voltage 




0.45 


Vdc 


S/qq = Min, Iql = 16 mA 






V|H 


Input High Voltage 


2.1 




Vdc 


Guaranteed Input High Voltage for All Inputs 






V|L 


Input Low Voltage 




0.8 


Vdc 


Guaranteed Input Low Voltage Tor All liipulb 






l|L 


Input Low Current 




-400 


MAdc 


Vcc= Max, Vin = 0.4 V 






l|H 


Input High Current 




40 


MAdc 


Vcc = Max, Vjn = 4.5 V 








1.0 


mAdc 


Vcc = Max, Vjn = 5.25 V 






'CEX 


Output Leakage Current 




100 


MAdc 


Vcc = Max, Vout = 4.5 V 






VcD 


Input Diode Clamp Voltage 




-1.5 


Vdc 


Vcc "^ Max, Ijn = -10 mA 






'cc 


Power Supply Current 




130 


mAdc 


J/\ = Max 


Vcc = l^aX' 

All Inputs Grounded 








155 


mAdc 


Ta = o°c 








170 


mAdc 


Ta = Min 





4-4 



MCM93415 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 



AC TEST LOAD AND WAVEFORM 



Loading Condition 



Input Pulses 



MCM93415 



: 30 pF 
Capacitance 
(Including 
Scope and Jig) 



All Input Pulses 

•-T 

3.5 Vr 




^ 



90% 

0% 



-m U-10ns 



Gnd - -H 1-^10 ns 



-/-^--90»/ 



Symbol 


Cliaracteristic (Notes 2, 3) 


MCIVI93415DC,PC 


MCM93415DM,FM 


Unit 


Conditions 


Min 


Max 


Min 


Max 


READ MODE 


DELAY TIMES 










ns 




^ACS 


Chip Select Time 




35 




45 




See Test Circuit 


tRCS 


Chip Select Recovery Time 




35 




50 




and Waveforms 


<AA 


Address Access Time 




45 




60 






WRITE MODE 


DELAY TIMES 










ns 




'ws 


Write Disable Time 




35 




45 




See Test Circuit ' 


tWR 


Write Recovery Time 




40 




50 




and Waveforms 


INPUTTIMING REQUIREMENTS 










ns 




tyv 


Write Pulse Width (to guarantee write) 


30 




40 






See Test Circuit 


'WSD 


Data Setup Time Prior to Write 


5 




5 






and Waveforms 


'WHD 


Data Hold Time After Write 


5 




5 








'WSA 


Address Setup Time (at tyy = Min) 


10 




15 








. tWHA 


Address Hold Time 


10 




10 








'WSCS 


Chip Select Setup Time 


5 




5 








'WHCS 


Chip Select Hold Time 


5 




5 










READ OPERATION TIMING DIAGRAM 



Propagation Delay from Chip Select 



Propagation Delay from Address Inputs 



/ 



t—^RCS 



A0-A9 
Address Inputs 



X 



Dout 

Data Output 



X 



tAA *t 



(All Time Measurements Referenced to 1.5 V) 
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MCMg3415 



WRITE CYCLE TIMING 



\ 



A0-A9 
Address Inputs 



WE 

Write Enable 



/ 



X 



X 



! I 

"\ l- 1^- 



l«WSD+- ^ 

•■*— ^WSA— ^ 

-"^wscs H 

u 



/ 



I I 

'ws-4" H 



I I 

'whd' 

tWHA— H 

'WHCS- 



(All Time Measurements Referenced to 1.5 V) 



NOTE 2; DC and AC specif ications limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Bepresentatiue 
if extended temperature or modified-operating conditions are desired. 



Package 


9jA (Junction to Ambient) 


djQ (Junction to Case) 


Blown 


Still 


D Suffix 
F Suffix 
P Suffix 


50°C/W 
55°C/W 
65°C/W 


85°C/W 
90°C/W 
100°C/W 


15°C/W 
15°C/W 
25°C/W 



NOTE 3: The AQ limits are guaranteed to be the worst case bit in the memory. 
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MOTOROLA 



1024-BIT RANDOM ACCESS MEMORY 

The MCM93425 is a 1024-bit Read/Write RAM, organized 1024 
words by 1 bit. 

The I\/1CM93425 is designed for high performance main memory 
and control storage applications and has a typical address time of 
35 ns. 

The MCM93425 has full decoding on-chip, separate data input 
and data output lines, and an active low-chip select and write enable. 
The device is fully compatible with standard DTL and TTL logic 
families. A three-state output is provided to drive bus-organized 
systems and/or highly capacitive loads. 

• .Three-State Output 

• TTL Inputs and Output 

• Non-Inverting Data Output 

• High Speed — 

Access Time — 35 ns Typical 
Chip Select — 15 ns Typical 

• Power Dissipation — 0.5 mW/Bit Typical 

• Power Dissipation Decreases With Increasing Temperature 



BLOCK DIAGRAM 



Sense Amp 

and 

Write Drivers 



Word 
Drivers 




1 of 32 
Decoder 



1 of 32 
Decoder 



-0<^\ — OWE 
—<C^ — CS 



AO A1 A2 A3 A4 A5 A6 A7 A8 A9 



VcC= Pi" 16 
Gnd = Pin 8 



NOTE; Logic driving sense amp/write drivers depicts 
negative-only write used on C4m. 



MCM93425 



TTL 

1024 X 1 BIT 

RANDOM ACCESS MEMORY 



F SUFFIX 

CERAIVIIC PACKAGE 
CASE 650 





D SUFFIX 

CERAMIC PACKAGE 
CASE 620 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



PIN ASSIGNMENT 




W 




1 cr 


CS Vcc 


z:3l6 


zcr 


AO D|n 


r^is 


3 cr 


A1 WE 


Z314 


*cz 


A2 A9 


33 13 


5c: 


A3 A8 


IZ312 


ecr 


A4 A7 


ITDII 


7 cz 


Dout A6 


13-10 


8cr 


Gnd A5 


=19 




Pin Description 




CS Chip Select 


A0-A9 Address Inputs 


WE Write Enable 


D|n Data Input 


Dout Data Output 
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MCM93425 



FUNCTIONAL DESCRIPTION 



The MCM93425 is a fully decoded 1024-bit Random Access 
Memory organized 1024 words by one bit. Word selection is 
achieved by means of a 10-bit address, AO— A9. 

The Chip Select (CS) input provides for memory array expan- 
sion. For large memories, the fast chip select time pfermits the 
decoding of chip select from the address without increasing 
address access time. 

The read and write opera tion s are controlled by the state of 
the active low Write Enable (WE, Pin 14). With WE and CS held 



low, the data at Djn is written into the addressed location. To 
read, WE is held high and CS held low. Data in the specified 
location is presented at Dput 3"*^ '^ non-inverted. 

The three-state output provides drive capability for higher 
speeds with capacitive load systems. The third state (high 
impedance) allows bus organized systems where multiple outputs 
are connected to a common bus. 

During writing, the output is held in the high-impedance state. 



ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature 

Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


-55°Cto-H65°C 
-55°Cto+125°C 


Operating Junction Temperature, Tj 
Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


<165°C 
<125°C 


Vqq Pin Potential to Ground Pin 


-0.5 V to +7.0 V 


Input Voltage (dc) 


-0.5 V to-f5.5 V 


Voltage Applied to Outputs (Output High) 


-0.5 V to +5.5 V 


Output Current (dc) (Output Low) 


+ 20 mA 


Input Current (dc) 


-12 mA to +5.0 mA 



TRUTH TABLE 



Inputs 


Output 


Mode 


CS 


WE 


Din 


Dout 


H 


X 


X 


High Z 


Not Selected 


L 


L 


L 


High Z 


Write "0" 


L 


L 


H 


High Z 


Write"!" 


L 


H 


X 


Dout 


Read 



H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care (High or Low) 



NOTE 1 : Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 



GUARANTEED OPERATING RANGES (Notes 2 and 3) 



Part Number 


Supply Voltage (V^c) 


Ambient Temperature (T^) 


Min 


Norn 


Max 


MCM93425DC, PC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+75°C 


MCM93425FM, DM 


4.50 V 


5.0 V 


5.50 V 


-55°Cto+125°C 



Symbol 



Vol 



V|H 



V|L 



•IL 



l|H 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



loff 



'OS 



VOH 



VcD 



Ice 



Characteristic 



Output Low Voltage 



Input High Voltage 



Input Low Voltage 



Input Low Current 



Input High Current 



Output Current (High Z) 



Output Current Short Circuit to Ground 



Output High Voltage 



MCM93425DC, PC 



MCM93425FM, DM 



Input Diode Clamp Voltage 



Power Supply Current 



juAdc 



MAdc 



/uAdc 



Conditions 



Vqq = Min, Iql ~ 16 mA 



Guaranteed Input High Voltage for all Inputs 



Guaranteed Input Low Voltage for all Inputs 



Vcc = 'Vlax, Vjn = 0.4 V 



Vcc = IVIax, Vin = 4.5 V 



Vcc = Max, Vjn = 5.25 V 



Vcc = Max, Vout = 2.4 V 



Vcc = Max, Vout = 0.5 V 



Vqc = Max 



OH 



- 1 0.3 mA, Vcc = 5.0 V ± 5% 



Iqh =-5.2 mA 



Vcc ~ Max, Ijn = -10 mA 



T/^ = Max 



Ta = 0°C 



^A = Min 



Vcc =.Max, 

All Inputs Grounded 
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MCM93425 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full dperating voltage and temperature unless otherwise noted) 

AC TEST LOAD AND WAVEFORMS 



Loading Conditions 



BOO -l_ . 




Input Pulses 



All Input Pulses 
3.5 



90% 

0% 



~— H f«-10ns 



^ I I 



— 10% 

— 90% 



(•• — 10 ns 



-*j (•■ — 10 ns 



Symbol 


Characteristic (Notes 2,4) 


MCM93425DC, PC 


MCM93425DM, FM 


Units 


Conditions 


Min 


Max 


Min 


Max 


READ MODE 
'ACS 
' *ZRCS 
'A A 


DELAY TIMES 
Chip Select Time 
Chip Select to High Z 
Address Access Time 




35 
35 
45 




45 
50 
60 




See Test Circuit 
and Waveforms 


WRITE MODE 

'ZWS 

'WR 

tw 

'WSD 

'WHD 

*WSA 

'WHA 

twscs 

'WHCS 


DELAY TIMES 

Write Disable to High Z 

Write Recovery Time 




35 
40 




45 
5U 


ns 


See Test Circuit 
and Waveforms 


INPUTTIMING REQUIREMENTS 
Write Pulse Width (to guarantee write) 
Data Setup Time Prior to Write 
Data Hold Time After Write 
Address Setup Time (at tw = Min) 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 


30 
5 
5 
10 
10 
5 
5 




40 

5 

5 
15 
10 

5 

5 






See Test Circuit 
and Waveforms 



■ 



READ OPERATION TIMING DIAGRAM 



Propagation Delay from Chip Select 



cs 




Chip Select 




Dout 


HighZ 


Load A 

Dout 
Load B 


tACS—» 
High Z 



A 



J 



Propagation Delay from Address Inut 



A0-A9 
Address Inputs 



'-'out 

Data Output 



(Ail time measurements referenced to 1.5 V) 



X 



X 



'AA 



4-9 



MCM93425 



WRITE CYCLE TIMING 



A0-A9 
Address 



WE 

Write Enable 



\ 



/ 



K 



K 



) ( y 



TwSD- 

t«— 'WSA- 
*WSCS 



'^^^' 



Load A High Z 



-tWHD 
-IWHA-H 
tWHCS- 






High Z 
(All above measurements reference to 1 .5 V) 



WRITE ENABLE TO HIGH Z DELAY 

5 V __ 

WE 

Y Write Enable 



>750 n 



„ Tzws — ^ h— _ 



Data Output 



Propagation Delay from Chip Select to High Z 



Jf 



1.5 V 
':ZBCS 



■-"out 

Data Output 



0.5 V 
0.5 V 



(All t2XXX parameters are meaairB'd~ at a de l ta uf CD V f r o n i t h e l ogic l e ve l a rv^-ast ng Load C) 



NOTE 2: DC and AC specifications limits guaranteed VKith 500 linear feet per minute blown air. Contact your Motorola Sales Representative 
if extended temperature or modified operating conditions are desired. 



Package 


^JA (Junction to Ambient) 


0JC (Junction to Case) 


Blown 


Still 


D Suffix 


50°C/W 
55°C/W 
65°C/W 


85°C/W 
90°C/W 
100°C/W 


15°C/W 
15°C/W 
25°C/W 


F Suffix 


P Suffix 



NOTE 3: Output short circuit conditions must not exceed 1 second duration. 

NOTE 4: The maximum address access time is guaranteed to be the worst case bit in the memory. 
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MOTOROLA 



512-BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM5303/5003 and MCM 5304/5004 are monolithic bipolar 
512-bit Programmable Read Only Memories (PROMs) organized as 
64 eight-bit words. These memories are field programmable, i.e., 
the user can custom program these memories himself. Metal inter- 
connections establish each bit initially in the logic "0" state. By 
"blowing" appropriate nichrome resistors and thus breaking metali- 
zation links these bits can be changed to the logic "1 " state to meet 
specific program requirements. Detailed programming instructions 
are contained in this data sheet. 

The MCM5303/5003 and MCM 5304/5004 have six address inputs 
to select the proper word and two chip enable inputs, as well as 
outputs for each of the eight bits. 

The MCM5303 and MCM5304 are specified over an operating 
temperature range of -55°C to +125°C. The MCM5003 and 
MCM5004 are specified over an operating temperature range of 
0°C to -H70°C. 

The MCM5303 and MCM5003 have positive enables with open 
collector outputs. The MCM5304 and MCM5004 have positive en- 
ables with 2.0 kllohm pullup resistors on the collector outputs. 



MAXIMUM RATINGS 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.5 to +7.0 


Vdc 


Input Voltage 


Vin 


-1.0 to +5.5 


Vdc 


Output Voltage (Open collectors) 


VOH 


-0.5 to +7.0 


Vdc 


Thermal Resistance 


«JA 


100 


°C/W 


Operating Temperature Range 

MCM5303, IVICM5304 
MCM5003, MCIVI5004 


Ta 


-55 to +125 
to +70 


OC 


Storage Temperature Range 


"■"stfl 


-55 to +165 


oc 



FEATURES: 

• Positive Logic for Both Inputs and Outputs 

Logic "0" = Output Device ON (Vql) 
Logic "1" = Output Device OFF (Vqh) 

• Logic Levels Compatible with MDTL and All MTTL Families 

• Ninth Bit Available for Circuit Test 

• Access Time < 75 ns 

• Outputs Sink 12 mA Open Collector, 10 mA with Pullup 

Resistors 

• Field Programmable by Blowing Nichrome Links 

• Hermetic Package 



APPLICATIONS: 

• Look Up Tables 

• Micro Programs 

• Decode Functions 



Code Conversion 
Number Conversion 
Random Logic 
Character Generation 



MCM5303 
MCM5003 
MCM5304 
MCM5004 



MTTL 



512-BIT PROGRAMMABLE 
READ ONLY MEMORY 




AL SUFFIX 

CASE 684 

CERAMIC PACKAGE 




L SUFFIX 

CERAMIC PACKAGE 
CASE 623 



PIN 


ASSIGNMENT 


1 CZ 


N.C. 


^ vcc' 


=3 24 


2 UZ. 


N.C. 


G2 


r=)23 


3cz: 


AO 


BO 


=122 


4C^ 


A1 


B1 


=D21 


5 cq 


A2 


B2 


=120 


Bcz: 


CE1 


B3 


=319 


7c: 


CE2 


B4 


ZD18 


8 az 


A3 


es 


=117 


91=: 


A4 


B6 


bziie 


lOd 


A5 


B7 


PZ115 


nizz 


G1 


(Test) B8 


=)14 


i2ci: 


N.C. 


G2 


=]13 
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MCM5303/MCM5003, MCM5304/MCM5004 



DC ELECTRICAL CHARACTERISTICS (Ta = -55°C to +125°C for MCM5303and MCM5304, 

0°C to +70°C for MCM5003 and MCIVI5004 unless otherwise noted) 



' Characteristic 


Symbol 


Min 


Max 


Unit 


Input Forward Current 

(V|L = 0.4 Vdc, Vcc = 5^5 Vdc) 


•IL 




1.6 


mAdc 


Input Leakage Current 
(V|H = Vcc = 5.25 Vdc) 


t|H 


_ 


100 


MAdc 


Loflic "0" Output Voltage* 

(Ta = O^C to +125°C for MCM5303 and MCM5304, 
0°C to +70®C for MCM5003 and MCM5004) 
dOL = 12 mAdc, Vcc = '*-75 Vdc) Open Collectors 
dOL ° 10 ftiAdc, Vcc = "-^S Vdc) Pullup Resistors 
(Ta = -55°C for MCM5303 and MCM5304) 

dOL = 12 mAdc, Vcc = *-75 Vdc) Open Collectors 
(I0L'= 10 mAdc, Vcc = ^'5 Vdc) Pullup Resistors 


Vol 


- 


0.45 
0.45 

0.50 
0.50 


Vdc 


Logic "1 " Output Voltage 

(•oh = -0.5 mAdc, Vcc = 4.75 Vdc) Pullup Resistors 


VOH 


2.5 


- 


Vdc 


Output Leakage Current 

(Vcc = VcEX = 5.25 Vdc) Open Collectors 


'CEX 




200 


MAdc 


Power Supply Drain Current 

(Enable and all other inputs Open Collectors 
grounded, Vqq = 5.0 Vdc) Pullup Resistors 


'cc 


- 


95 
120 


mAdc 



AC ELECTRICAL CHARACTERISTICS (Vqc = 50 Vdc.TA 25oc) 



Access Times* (30pF Load) 








ns 


Address to Output 


»AO 


25 


120 




Enable to Output 


tEO 


25 


120 





•Pin 13 is schematically connected to G2. For optimum propagation delay and Vql characteristics, externally tie Pin 13 to. Pin 23 (G2). 

SWITCHING TIME TEST CIRCUIT 





TP 

1 


> 


PULSE 
GENERATOR 






150 r° 






V|HX = 3.0 Vdc 




30 pF, 



Vcc = 6.0 Vdc 



470 



Enable Input Test; 

Connect data inputs to V|HX- 
Address Input Test: 

Inputs not under test left open. 
High impedance probes must be used 

when making these measurements. 



NOTE: Under normal operating 
n m i iU i liuns. 61 and G2a icc o t^ — 
nected to ground. Both CE1 and 
CE2 must be high to enable the 
memory. 



BLOCK DIAGRAM 



3 O- 

4 O- 

5 O- 
8 O- 



CEI 6 
CE2 



7 — H y 



Vcc = Pin 24 

G1=Pinri 

G2 = Pin 13, Pin 23 



Test 
B8 



Memory Matrix 

(64 X 9) 

With 

Nichrome Resistors 



Output 
Buffers 



66666666 

15 16 17 18 19 20 21 22 
B7 B6 85 84 B3 B2 Bl 80 
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MCM5303/MCM5003,MCM5304/MCM5004 



PROGRAMMING THE MCM5303/5003 AND MCM5364/5004 

The table and diagram below give instructions for field programming the MCIVI5303/5003 and MCM5304/5004. 
All data given is for ambient temperatures of 25°C. If necessary, further programming aid can be obtained from Motorola 
engineering and product marketing personnel by contacting your nearest Motorola sales office. 



Programming Voltage Limits 





Symbol 


Value 


Unit 


Address and Chip Enable Voltages 


V|H 
V|L 


-4.0 to +5.0 
-6.0 to -5.2 


Vdc 


Power Supply Voltage 


vcc 


+5.0 ±5% 


Vdc 


G1 Voltage 


vgi 


-6.0 ±5% 


Vdc 


G2 Voltage 


VG2 


0.0 


Vdc 


Program Voltage at Desired Bit Output 


Vbp 


-6.0 ±5% 


Vdc 



Programming Procedure 



1 . Select the address code desired. Connect low (logic "0") 
inputs to -6.0 Vdc nominal. Leave high (logic "1") inputs 
unconnected. 

2. With the output voltage of a 120-mA current generator 
clamped to -6.0 Vdc, apply a negative-going current pulse 
of 800 ms duration to any output to be programmed as 
a logic "1". 

3. Repeat step 2 for each output to be programmed as a 
logic "1 ", one bit at a time. 

4. Select next address code desired and repeat steps 2 and 3. 



? ^CC To each 

— ' • B|, = loQic "1" 



? 



-G>— 1 



Link Programming Diagram 



Q Selected Word Line 




Programming Voltages 
Inputs: 

+6.0 Vdc > logic "1"> -4.0 Vdc 

-6.0 Vdc < logic "O"* -5.2 Vdc 
Outputs'. 

Program logic "1" = -6.0 Volts 

Program logic "0" = 0.0 Volts or Open Circuit 



Bit Output 
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MCIVI5303/MCM5003, MCM5304/MCM5004 



TRUTH TABLE FORMAT 





BIT 7 


BIT 6 


BIT 5 


BIT 4 


BIT 3 


BIT 2 


BIT1 


BITO 


WOROO 


















WORDI 


















WORD 2 


















WORD 3 


















WORD 4 


















WORD 5 


















WORD 6 


















WORD? 


















WORDS 


















WORD 9 


















WORD 10 


















WORD n 


















WORD 12 


















WORD 13 


















WORD 14 


















WORD 15 


















WORD 16 


















WORD 17 


















WORD 18 


















WORD 19 


















WORD 20 


















WORD 21 


















WORD 22 


















WORD 23 


















WORD 24 


















WORD 25 


















WORD 26 


















WORD 27 


















WORD 28 


















WORD 29 


















WORD 30 


















WORD 31 





















BIT? 


BIT 6 


BITS 


BIT 4 


BIT 3 


BIT 2 


BIT1 


BITO 


WORD 32 


















WORD 33 


















WORD 34 


















WORD 35 


















WORD 36 


















WORD 37 


















WORD 38 


















WORD 39 


















WORD 40 


















W0RD41 


















WORD 42 


















WORD 43 


















WORD 44 


















WORD 45 


















WORD 46 


















WORD 47 


















WORD 48 


















WORD 49 


















WORD 50 


















WORD 51 


















WORD 52 


















WORD 53 


















WORD 64 


















WORD 56 


















WORD 56 


















WORD 57 


















WORD 58 


















WORD 59 


















WORD 60 


















W0RD61 


















WORD 62 


















WORD 63 



















WHY THE NINTH BIT? 




The ninth bit was designed into the MCM5303/ 
MCM5003 and the MCM5304/MCM5004 because 
field-progrannmable ROMs present testing problems 
not encountered with conventional mask-program- 
mable ROMs. 

Three areas of testing are affected: Program 
Element Testing, Functional Testing, and AC Testing. 
The ninth bit helps to solve the problem of Program 
Element Testing by assuring that links can be blown 



without destroying any of the normal 64x8 bit array. 
Functional and ac performance are assured by 
verifying that changes do occur at the outputs as the 
addresses change. This is important in that all of the 
outputs are in a logic "0" state regardless of the 
address selected, and no way is available to determine 
whether the functions are correctly operating without 
the ninth testing bit. 
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"M) MOTOROLA 



2048-BIT PROGRAMMABLE READ ONLY MEMORY 

The MCI\/I7620/MCM7621 have common dc electrical characteris- 
tics and identical programming requirements. They are fully decoded, 
high-speed, field-programmable ROMs and are available with open- 
collector or three-state outputs. All bits are manufactured storing 
a logical "1" (outputs high), and can be selectively programmed for 
logical "0" (outputs low). 

The field-programmable PROM can be custom programmed to 
any pattern using a simple programming procedure. Schottky bipolar 
circuitry provides fast access time, and features temperature and 
voltage compensation to minimize access time variations. 

All pinouts are compatible to industry-standard PROMs and 
ROMs. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 

• Common dc Electrical Characteristics and 

Programming Procedure 

• Simple, High-Speed Programming Procedure 

(0.1 Second per 1024 Bits, Typical) 

• Expandable — Open-Collector or Three-State Outputs 

and Chip Enable Inputs 

• Inputs and Outputs TTL-Compatible 

Low Input Current — 250 //A Logic "0", 40 /uA Logic "1" 
Full Output Drive - 16 mA Sinl<, 2.0 mA Source 

• Fast Access Time — Guaranteed for Worst-Case 

n2 Sequencing, Over Commercial and Military 
Temperature and Voltage Ranges 

• Pin-Compatible with Industry -Standard PROMs and ROMs 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage (operating) 


vcc 


+7.0 


Vdc 


Input Voltage 


Vjn 


+5.5 


Vdc 


Output Voltage (operating) 


VOH 


+7.0 


Vdc 


Supply Current 


'cc 


650 


mAdc 


Input Current 


'in ^ 


-20 


mAdc 


Output Sink Current 


Iq 


100 


mAdc 


Operating Temperature Range 
MCM76xxDM 
MCM76XXDC 


Ta 


-55 to +125 
to +70 


°c 


Storage Temperature Range 


"■"stg 


-55 to +150 


°C 


Maximum Junction Temperature 


Tj 


+175 


*C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. (While programming, 
follow the programming specifications.) 



MCM7620 
MCM7621 



MTTL 



2048-BIT PROGRAMMABLE 
READ ONLY MEMORIES 

MCM7620 - 512 X 4 - Open-Collector 
MCM7621 - 512 X 4 - Three-State 




CERAMIC PACKAGE 
CASE 620 



PIN ASSIGNMENT 



^ 1 


A6 


Vcc 


A5 


A7 


A4 


A8 


A3 


CS 


AO 


01 


A1 


02 


A2 


03 


Gnd 


04 
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MCM7620, MCM7621 



DC OPERATING CONDITIONS AND CHARACTERISTICS 
RECOMMENDED DC OPERATING CONDITIONS 



ParamMer 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 

MCM76XXDM 
MCM76XXDC 


vcc 


4.50 
4.75 , 


5.0 
5.0 


5.50 
5.25 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


_ 


Vdc 


Input Low Voltage 


V|L 


. 


- 


0.8 


Vdc 



DC CHARACTERISTICS 









Open .Collector 
Output 


Three-State 
Output 




Symbol 


Parameter 


Test Conditions 


Min 


Typ 


Max 


Min 


Typ 


Max 


Unit 


'RA. Ire 
•fa, 'fe 


Address/ Enable "1" 
Input Current "0" 


V|H = Vcc Max 
Vm = 0.45 V 


- 


-0.1 


40 
-0.25 


- 


-0.1 


40 
-0.25 


MAdc 
mAdc 


VOH 

Vol 


Output Voltage "1" 


'oh ^ -2-0 mA, Vcc = Vcc Min 
'OL " +16 mA, Vcc = Vcc Min 


N/A 


0.35 


0.45 


2.4 


3.4 
0.35 


0.45 


Vdc 
Vdc 


'OHE 
'OLE 


Output Disabled "1 " 
Current "0" 


VqH. Vcc = Vcc Max 

Vol = +0.3 V. Vcc = Vcc Max 


- 


- 


100 

N/A 


— 


_ 


100 
-100 


MAdc 
jiAdc 


•oh 


Output Leakage "1" 


VoH. Vcc = Vcc Max 


- 


- 


100 


- 


- 


N/A 


MAdc 


VCL 


Input Clamp Voltage 


l|n = -10 mA 


- 


■. - 


-1.5 


- 


- 


-1.5 


Vdc 


'OS 


Output Short Circuit Current 


Vcc = Vcc Max, Vout = 00 V 
One Output Only for 1 s Max 


N/A 


- 


N/A 


15 


- 


70 


mAdc 


'cc 


Power Supply Current 

IVICM7620/MCM7621 


Vcc = Vcc Max 
All Inputs Grounded 




60 


100 


- 


60 


100 


mAdc 



CAPACITANCE (f = 1 .0 MHz, T/x = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cin 


8.0 


pF 


Output Capacitance 


Cout 


8.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 



(Full operating voltage and temperature unless otherwise 


noted) 




Oto +70°C 


-55to+125°C 




Characteristic 


Symbol 


Typ 


Max 


Typ 


Max 


Unit 


Address to Output Access Time 


*AA 


45 


70 


45 


85 


ns 


Chip Enable Access Time 


MCM7620/7e21 


tEA 


15 


25 


15 


30 


ns 



Address 1.5 



ix: 



$<: 



TIMING DIAGRAM 



■3.0 V 
-0.0 V 



1.5 
tEA 



^ 



"0" Output 1.5 V 



j.u V 

1.5 V 
I , -| 0.0 V 

r— --^ r*-tEA 
t__J^v 



tr, tf < 5.0 ns 



AC TEST LOAD 

vrr 




Includes Jig Capacitance 
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MCM7620, MCM7621 



PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical "1" (Output High). Any desired bit/output can 
be programmed to a Logical "0" (Output Low) by follow- 
ing the simple procedure shown below. One may build 



his own programmer to satisfy the sepcifications described 
in Table 1, or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 



PROGRAMMING PROCEDURE 

1 . Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL-compatibie. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying input highs (V|h) to 
the CS Input. The chip select is TTL-compatible. 
An open circuit should not be used to disable the 
chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than VgPD ^° ^^^ 
output of the PROM. The output may be left open 
to achieve the disable. 

4. Raise Vqq to Vp|^ with rise time equal to tp. 

5. After a delay equal to or greater than t^j, apply a 
pulse with amplitude of Vqpe and duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 
while the Vqq input is raised to Vp^ by applying 



output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of t^j. 

7. Lower Vqq to 4.5 Volts following a delay of t^j 
from the last programming enable pulse applied to 
an output. 

8. Enable the PROM for verification by applying a 
logic "0" (Vil) to the CS input. 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 

10. Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returried to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 



TABLE 1 
PROGRAMMING SPECIFICATIONS 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


V|H 
V|L 


Address Input 
Voltaged) 


2.4 
0.0 


5.0 
0.4 


5.0 
0.8 


V 
V 


VPH 
VPL 


Programming/Verify 
Voltage to Vcc 


11.75 
4.5 


12.0 
4.5 


12.25 
5.5 


V 
V 


ICCP 


Programming Voltage Current Limit 
Programming (Vcc* 


600 


600 


650 


mA 


tr 
tf 


Voltage Rise and 
Fall Time 


1 
1 


1 
1 


10 
10. 


MS 
MS 


td 


Programming Delay 


10 


10 


100 


MS 


'P 


Programming Pulse Width 


100 


- 


1000 


MS 


DC 


Programming Duty Cycle 


- 


50 


90 


% 


Vqpe 
Vqpd 


Output Voltage 
Enable 
Disable(2) 


10.0 
4.5 


10.5 
5.0 


11.0 
5.5 


V 
V 


Iqpe 


Output Voltage Enable Current . 


2 


4 


10 


mA 


TC 


Case Temperature 


- 


25 


75 


°C 



(1) Address and chip select should not be left opqn for V|h- 
'2) Disable condition will be met with output op)en circuit. 
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MCM7620, MCM7621 



■ 



FIGURE 1 -TYPICAL PROGRAMMING WAVEFORMS 
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M) MOTOROLA 




4096-BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM7640 through 43 PROMs comprise a completely com- 
patible family having common dc electrical characteristics and 
identical programming requirements. They are fully-decoded, high- 
speed, field-programmable ROMs and are available in commonly 
used organizations, with both open-collector and three-state outputs. 
All bits are manufactured storing a logical "1" (outputs high), and 
can be selectively programmed for logical "0" (outputs low). 

The field-programmable PROM can be custom programmed to 
any pattern using a simple programming procedure. Schottky bipolar 
circuitry provides fast access time, and features temperature and 
voltage compensation to minimize access time variations. 

All pinouts are compatible to industry-standard PROMs and 
ROMs. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and 
columns are blown prior to shipment. 

• Common dc Electrical Characteristics and Programming Procedure 

• Simple, High-Speed Programming Procedure 

(0.1 Second per 1024 Bits, Typical) 

• Expandable — Open-Collector or Three-State Outputs and Chip 

Enable Inputs 

• Inputs and Outputs TTL-Compatible 

Low Input Current — 250 ^A Logic "0", 40 txA Logic "1 " 
Full Output Drive - 1 6 mA Sink, 2.0 mA Source 

• Fast Access Time — Guaranteed for Worst-Case N^ Sequencing; 

Over Commercial and Military Temperature and Voltage 
Ranges 

• Pin-Compatible with Industry-Standard PROMs and ROMs 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage (operating) 


Vcc 


+7.0 


Vdc 


Input Voltage 


Vin 


-^5.5 


Vdc 


Output Voltage (operating) 


VOH 


-(■7.0 


Vdc 


Supply Current 


'cc 


650 


mAdc 


Input Current 


'in 


-20 


. mAdc 


Output Sink Current 


lo 


100 


mAdc 


Operating Temperature Range 
MCIVI76XXDM 
MCM76XXDC 


Ta 


-55 to -H 25 
to +70 


°C 


Storage Temperature Range 


Tstg 


-55 to +150 


°c 


Maximum Junction Temperature 


Tj 


+175 


°c 


NOTE-. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. (While programming, 
follow the programming specifications.) 



MCM7640 

thru 
MCM7643 



MTTL 



4096-BIT PROGRAMMABLE 
READ ONLY MEMORIES 

MCM7640 - 512x8 -Open-Collector 
MCM7641 - 512 X 8 - Three-State 
MCM7642 - 1024 x 4 - Open-Collector 
MCM7643 - 1024 x 4 - Three-State 



MCM7640/41 




D SUFFIX 

CERAMIC PACKAGE 



D SUFFIX 

CERAMIC PACKAGE 





PIN ASSIGNMENT 








w 






A6 


1 cn 




br.18 


Vcc 


A5 


2 t=Z 




1 1 17 


A7 


A4 


3 cr: 


MCM 7642/43 


Z3 16 


AS 


A3 


4 cr 




^15 


A9 


AO 


5 CZ 




zn 14 


01 


A1 


6 C=. 




b=113 


02 


A2 


7 C=. 




=Z) 12 


03 


CS1 


8 c: 




■=3 11 


04 


Gnd 


9 cr 




Z3 10 


CS2 


A7 


1 cr 





■—t 24 


Vcc 


A6 


2 cz: 




— 1 23 


AS 


AS 


3 zrz 




Z3 22 


NC* 


A4 


4 cr: 


MCM7640/41 


■Z=i 21 


CSI 


A3 


5 cr 




ZZJ20 


CS2 


A2 


6 c: 




=3 19 


CS3 


A1 


7 tn 




=3 18 


CS4 


AO 


8 cr 




=317 


08 


01 


9 ^ 




=3 16 


07 


02 


10 cn^ 




Z3 15 


06 


03 


11 c: 




ZZi 14 


05 


Gnd 


12 1= 




=J13 


04 




•No Connection 
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MCM7640 thru MCM7643 



DC OPERATING CONDITIONS AND CHARACTERISTICS 
RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage ^ 
MCM76XXDM 
MCM76xxDC 


vcc 


4.50 
4.75 


5.0 
5.0 


5.50 
5.25 


Vdc 


Input High Voltage 


V,H 


2.0 


- 


- 


Vdc 


Input Low Voltage 


V|L 


- 


- 


0.8 


Vdc 



DC CHARACTERISTICS 









Open -Collector 
Output 


Three-State 
Output 




Symbol 


Parameter 


Test Conditions 


Min 


Typ 


Max 


Min 


Typ 


Max 


Unit 


Ira- 're 
'fa, 'fe 


Address/Enable "1" 
Input Current "0" 


V|H = VccMax 
V|L = 0.45 V 


_ 


-0.1 


40 
-0.25 


- 


-0.1 


40 
-0.25 


MAdc 
mAdc 


VOH 

Vol 


Output Voltage "1" 
"0" 


Iqh = -2.0 mA, Vcc = Vpc Min 
'OL = +16 mA, Vcc = Vcc ^'" 


N/A 


0.35 


0.45 


2.4 


3.4 
0.35 


0.45 


Vdc 
Vdc 


IQHE 
'OLE 


Output Disabled "1 " 
Current "0" 


VqH. Vcc = Vcc Max 

Vol = +0.3 V, Vcc = Vcc Max 


_ 


~ 


100 

N/A 


- 


_ 


100 
-100 


;jAdc 
MAdc 


'oh 


Output Leakage "1" 


VqH. Vcc = VccMax 


- 


. - 


100 


- 


- 


N/A 


MAdc 


VCL 


Input Clamp Voltage 


lin = -10mA 


- 


- 


-1.5 


- 


- 


-1.5 


Vdc 


'OS 


Output Short Circuit Current 


Vcc = Vcc Max, Vout = 0.0 V 
One Output Only for 1 s Max 


N/A 


- 


N/A 


15 


- 


70 


mAdc 


Ice 


Power Supply Current 
MCM7640/MCM7641 
MCM1642/MCM7643 


Vcc = Vcc Max 
All Inputs Grounded 


- 


100 
100 


140 
140 


- 


100 
100 


140 
140 


mAdc 
mAdc 



CAPACITANCE (t = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol ' 


Typ 


Unit 


Input Capacitance 


Cin 


8.0 


pF 


Output Capacitance 


Cout 


8.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 



(Full operating voltage and temperature unless otherwise 


noted) 




0to+70°C 


-55to-H25°C 




Characteristic 


Symbol 


Typ 


Max 


Typ 


Max 


Unit 


Address to Output Access Time 


tAA 


45 


70 


45 


85 


ns 


Chip Enable Access Time 


MCM7640/7641 
MCM7642/7643 


tEA 


30 
15 


40 
25 


30 
15 


50 
30 


ns 



Address 1 .5 V^ j^ 
Output , 1.5 



i>C 



TIMING DI AUHAM 



•3.0 V cs 

-0.0 V 



Vi 3.0 V 
+ 1.5 V 
/;. _ 0.0 V 



tEA— 1 



"0" Output 1.5 V 



\ f ^' 



tEA 
1.5 V 



tf, tf < 5.0 ns 



AC TEST LOAD 



300 
Test Point O-f + O Ov 



'Includes Jig Capacitance 
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MCM7640 thru MCM7643 



PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical "1" (Output High). Any desired bit/output can 
be programmed to a Logical "0" (Output Low) by follow- 
ing the simple procedure shown below. One may build 



his own programmer to satisfy the sepcifications described 
in Table 1 , or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 



PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL-compatible. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying input highs (V^) to the 
CS input(s). CS inputs (MCM7640/41 only)' must 
remain at V|n for program and verify. The chip 
select is TTL-compatible. An open circuit should not 
be used to disable the chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than Vqpd ^° ^^^ 
output of the PROM. The output may be left open 
to achieve the disable. 

4. Raise \/qq to Vp^ with rise time equal to t^. 

5. After a delay equal to or greater than t^j, apply a 
pulse with amplitude of Vqpe ^nd duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 



10 



11 



while the Vqq input is raised to Vp^ by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of t(j. 

7. Lower Vqq to 4.5 Volts following a delay of t^ 
from the last programming enable pulse applied to 
an output. 

8. Enable the PROM for verification by applying a 
logic "0" (V|l) to the C5 input(s). 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 

Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

Programming rejects returned to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 



TABLE 1 
PROGRAMMING SPECIFICATIONS 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


V|H 
V|L 


Address Input 
Voltaged) 


. 2.4 
0.0 


5.0 
0.4 


5.0 
0.8 


V 
V 


VPH 
VPL 


Programming/Verify 
Voltage to Vcc 


11.75 
4.5 


12.0 
4.5 


12.25 
5.5 


V 
V 


ICCP 


Programming Voltage Current Limit 
Programming (Vcc' 


600 


600 


650 


mA 


tr 
tf 


Voltage Rise and 
Fall Time 


1 

1 


1 

1 


10 
10 


*iS 
MS 


td 


Programming Delay 


10 


10 


100 


MS 


«P 


Programming Pulse Width 


100 


- 


1000 


MS 


DC 


Programming Duty Cycle 


- 


50 


90 


% 


Vqpe 
Vqpd 


Output Voltage 
Enable 
Disable(2) 


10.0 
4.5 


10.5 
5.0 


11.0 
5.5 


V ■ 

V 


lOPE 


Output Voltage Enable Current 


2 


4 


10 


mA 


TC 


Case Temperature 


- 


25 


75 


°C 



C' Address and chip select should not be left open for V|n. 
'2) Disable condition will be met with output open circuit. 
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MCIVI7640 thru MCM7643 



FIGURE 1 - TYPICAL PROGRAMMING WAVEFORMS 
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MOTOROLA 



8192-BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM7680/8T together with the MCM 7620/2 1,MCM 7640/43 
comprise a complete, compatible family having common do elec- 
trical characteristics and identical programming requirements. They 
are fully decoded, high-speed, field-programmable ROMs and are 
available in commonly used organizations, with both open-collector 
and three-state outputs. All bits are manufactured storing a logical 
"1" (outputshigh), and can be selectively programmed for logical "0" 
(outputs low). 

The field-programmable PROM can be custom-programmed to 
any pattern using a simple programming procedure. Schottky bipolar 
circuitry provides fast access time, and features temperature and 
voltage compensation to minimize access time variations. 

Pinouts are compatible to industry-standard PROMs and ROMs. 
In addition, the MCM7680 and 81 are pin compatible replacement 
for the 512 X 8 with pin 2 connected as A9 on the 1024 X 8. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 

• Common dc Electrical Characteristics and 

Programming Procedure 

• Simple, High-Speed Programming Procedure 

(0.1 second per 1024 Bits, Typical) 

• Expandable — Open-Collector or Three-State 

Outputs and Chip Enable Inputs 

• Inputs and Outputs TTL-Compatible 

Low Input Current - 250 juA Logic "0", 40 ^A Logic "1" 
Full Output Drive - 16 mA Sink, 2.0 mA Source 

• Fast Access Time — Guaranteed for Worst-Case 

n2 Sequencing, Over Commercial and Military 
Temperature Ranges 

• Pin-Compatible with Industry-Standard PROMs and ROMs 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage (operating) 


vcc 


+7.0 


Vdc 


Input Voltage 


Vin 


+5.5 


Vdc 


Output Voltage (operating) 


VOH 


+7.0 


Vdc 


Supply Current 


Ice 


650 


mAdc 


Input Current 


lin 


-20 


mAdc 


Output Sink Current 


lo 


100 


mAdc 


Operating Temperature Range 
IVICM76xxDIVI 
MCIV176XXDC 


Ta 


-55 to +125 
to +70 


°C 


Storage Temperature Range 


''"stg 


-55 to +150 


°C 


Maximum Junction Temperature 


Tj 


+175 


°C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. (While programming, 
follow the programming specifications.) 



MCM7680 
MCM7681 



MTTL 



8192-BIT PROGRAMMABLE 
READ ONLY MEMORIES 

MCM7680 - 1024 X 8 - Open-Collector 
MCM7681 - 1024 X 8 - Three-State 




CERAMIC PACKAGE 
CASE 623 



PIN ASSIGNMENT 



o 




A7 


Vcc 


A6 


A8 


AS 


A9 


A4 


CST 


A3 


CS2 


A2 


CS3 


A1 


CS4 


AD 


08 


01 


07 


02 


06 


03- 


05 


Gnd 


04 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 

MCM76xxDM 
MCM76xxDC 


vcc 


4.50 
4.75 


5.0 
5.0 


5.50 
5.25 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


- 


Vdc 


Input Low Voltage 


V|L 


- 


- 


0.8 


Vdc 



DC CHARACTERISTICS 









Open -Collector 
Output 


Three-State 
Output 




Symbol 


Parameter 


Test Conditions 


Min 


Typ 


Max 


Min 


Typ 


Max 


Unit 


'ra.Ire 
'fa, 'fe 


Address/Enable "1" 
Input Current "0" 


V|H " Vcc Max 
V|L = 0.45 V 


_ 


-0.1 


40 
-0.25 


- 


-0.1 


40 

-0.25 


MAdc 
mAdc 


VOH 

Vol 


Output Voltage "1" 
"0" 


lOH = -2.0 mA, Vgc = Vcc Min 
Iql " +16 mA, Vcc = Vcc Min 


N/A 


0.35 


0.45 


2.4 


3.4 
0.35 


0.45 


Vdc 
Vdc 


'OHE 
IQLE 


Output Disabled "1" 
Current "0" 


VqH. Vcc = Vcc Max 

Vol = +0.3 V, Vcc " Vcc Max 


- 


- 


100 

N/A 


" - 


- 


100 
-100 


MAdc 
MAdc 


lOH 


Output Leakage "1" 


VoH. Vcc = Vcc Max 


- 


- 


100 


- 


- 


N/A 


MAdc 


VCL 


Input Clamp Voltage 


ljn=-10mA 


- 


- 


-1.5 


- 


- 


-1.5 


Vdc 


lOS 


Output Short Circuit Current 


VcC = VccMax,Vout = O.OV 
One Output Only for 1 s Max 


N/A 


- 


N/A 


15 


- 


70 


mAdc 


Ice 


Power Supply Current 

MCM7680/MCM7681 DC 
MCM7680/IVICM7681DM 


Vcc = Vcc Max 
All Inputs Grounded 


- 


110 
110 


150 
170 


-. 


110 
110 


150 
170 


mAdc 
mAdc 



CAPACITANCE (f = 


1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 








Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cin 


8,0 


pF 


Output Capacitance 


Cout 


8.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 



(Full operating voltage and temperature unless otherwise 


noted) 




0to+70°C 


-55 to+125°C 




Characteristic 


Symbol 


Typ 


Max 


Typ 


Max 


Unit 


Address to Output Access Time 


tAA 


45 


70 


45 


85 


ns 


Chip Enable Access Time 


MCM7680/81 


tEA 


30 


40 


30 


50 


ns 



Address 1.5 



31 



TIMING DIAGRAM 



^ 



•3.0 V 

-0.0 V '"^ 



jy. /;.\ 0.0 V 



"0" Output 1.5 V 



\ 



1.5 V 



tf, tf < 5.0 ns 



AC TEST LOAD 



300 

Test Point 0-* + O Ov 



'Includes Jig Capacitance 
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PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical "1" (Output Higli). Any desired bit/output can 
be programmed to a Logical "0" (Output Low) by follow- 
ing the simple procedure shown below. One may build 



his own programmer to satisfy the sepciflcations described 
in Table 1, or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 



PROGRAMMING PROCEDURE 

1 . Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL-compatible. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying inputs highs (V|h) to 
the CS inputs. CS inputs must remain at V||-| for 
program and verify. The chip select is TTL-compatible. 
An open circuit should not be used to disable the 
chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than Vqpd ^° *^^ 
output of the PROM. The output may be left open 
to achieve the disable. 

4. Raise Vqq to Vp^ with rise time equal to t^- 

5. After a delay equal to or greater than t^, apply a 
pulse with amplitude of VgpE a"d duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 



while the Vqq input is raised to Vp(-| by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of t(j. 

7. Lower Vqq to 4.5 Volts following a delay of t^j 
from the last programming enable pulse applied to 
an output. 

8. Enable the PROM for verification by applying a 
logic "0" (V|l) to the CS inputs. 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1 .0 ms may be used to enhance pro- 
gramming speed. 

10. Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 



TABLE 1 
PROGRAMMING SPECIFICATIONS 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


V|H 
V|L 


Address Input 
Voltaged) 


2.4 
0.0 


5.0 
0.4 


5.0 
0.8 


V 
V 


VPH 
VPL 


Programming/ Verify 
Voltage to Vcc 


11.75 
4.5 


12.0 
4.5 


12.25 
5.5 


V 
V 


•cop 


Programming Voltage Current Limit 
Programming [Vqc) 


600 


600 


650 


mA 


tr 


Voltage Rise and 
Fall Time 


1 

1 


1 
1 


10 
10 


MS 

MS 


td 


Programming Delay 


10 


10 


100 


MS 


tp 


Programming Pulse Width 


100 


- 


1000 


MS 


DC 


Programming Duty Cycle 


- 


50 


90 


% 


VoPE 

Vqpd 


Output Voltage 
Enable 
Disable(2) 


10.0 
4.5 


10.5 
5.0 


11.0 
5.5 


V 
V 


'ope 


Output Voltage Enable Current 


2 


4 


10 


mA 


Tq 


Case Temperature 


- 


25 


75 


°C 



''" Address and chip select should not be left open for V|n- 
'21 Disable condition will be met with output open circuit. 
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FIGURE 1 - TYPICAL PROGRAMMING WAVEFORMS 



VPH 



VPL 





4-26 



'M) MOTOROLA 



c 



Advance Information 



8192-BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM7684/85 together with the l\/ICM7620/21/40/41/42/43/ 
80/81 comprise a complete, compatible family having common dc 
electrical characteristics and identical programming requirements. 
They are fully decoded, high-speed, field-programmable ROMs 
and are available in commonly used organizations, with both open- 
collector and three-state outputs. All bits are manufactured storing 
a logical "1" (outputs high), and can be selectively programmed 
for logical "0" (outputs low). 

The field-programmable PROM can be custom-programmed 
to any pattern using a simple programming procedure. Schottky 
bipolar circuitry provides fast access time, and features temperature 
and voltage compensation to minimize access time variations. 

Pinouts are compatible to industry-standard PROMs and ROMs. 
In addition, the MCM7684 and 85 are pin compatible replacement 
for the 1024X 4 with pin 8 connected as AlOon the 2048 X 4. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 

• Common dc Electrical Characteristics and 

Programming Procedure 

• Simple, High-Speed Programming Procedure 

(0.1 second per 1024 Bits, Typical) 

• Expandable — Open-Collector or Three-State 

Outputs and Chip Enable Input 

• Inputs and Outputs TTL-Compatible 

Low Input Current — 250 /jA Logic "0", 40 iiA Logic "1 " 
Full Output Drive - 16 mA Sink, 2.0 mA Source 

• Fast Access Time — Guaranteed for Worst-Case 

n2 Sequencing, Over Commercial and Military 
Temperature Ranges 

• Pin-Compatible with Industry-Standard PROMs and ROMs 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage (operating) 


vcc 


+7.0 


Vdc 


Input Voltage 


Vin 


+5.5 


Vdc 


Output Voltage (operating) 


VOH 


+7.0 


Vdc 


Supply Current 


Ice 


650 


mAdc 


Input Current 


lin 


-20 


mAdc 


Output Sink Current 


lo 


100 


mAdc 


Operating Tennperature Range 
IVlCM76xxDIVI 
MCM76xxDC 


Ta 


-55 to +125 
to +70 


°c 


Storage Tennperature Range 


Tstg 


-55 to +150 


°c 


Maximum Junction Temperature 


Tj 


+175 


°c 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. (While programming, 
follow the programming specifications.) 



MCM7684 
MCM7685 



MTTL 



8192-BIT PROGRAMMABLE 
READ ONLY MEMORIES 

MCM7684 - 2048 X 4 - Open-Collector 
MCM7685 - 2048 X 4 - Three-State 




D SUFFIX 

CERAMIC PACKAGE 
CASE 726 



PIN ASSIGNMENT 





V_/ 




A6 




Vcc 


A5 




A7 


A4 




A8 


A3 




A9 


AC 




01 


A1 




02 


A2 




03 


A10 




04 


Gnd 




CS 



This is advance information and specifications are subject to change without notice. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
RECOMMENDED DC OPERATING CONDITIONS 



1 Parameter 


Symbol 


Mm 


Nom 


Max 


Unit 


Supply Voltage 

MCM76XXDIVI 
MCM76XXDC 


vcc 


4.50 
4.75 


5.0 
5.0 


5.50 
5.25 


Vdc 


Input High Voltage 


V|H 


2.0 


- 


- 


■ Vdc 


Input Low Voltage 


V|L 


- 


- 


0.8 


Vdc 



DC CHARACTERISTICS 


Sange) 
















(Over Recommended Operating Temperature 


Open-Collector 
Output 


Three-State 
Output 




Symbol 


Parameter - 


Test Conditions 


Min 


TVP 


Max 


Min 


Typ 


Max 


Unit 


Ira. 'RE 

'fa, >FE 


Address/Enable "1" 
Input Current "0" 


V|H = VccMax 
V|L = 0.45 V 


- 


-0.1 


40 
-0,25 


- 


-0.1 


40 
-0.25 


jjAdc 
mAdc 


VOH 

Vol 


Output Voltage "1" 
"0" 


lOH = -2.0 mA, Vqc Min 
JOL ° +16 mA, Vqc IVlin 


N/A 


0.35 


0.45 


2. '4 


3.4 

0.35 


0.45 


Vdc 
Vdc 


'OHZ 
lOLZ 


Output Disabled "1" 
Current "0" 


VqH. Vcc Max 

Vol = +0.3 V, Vcc Max 


^ 


_ 


100 

N/A 


_ 


~ 


100 
-100 


MAdc 
/iAdc 


lOH 


Output Leakage "1" 


VqH. Vcc Max 


- 


- 


100 


- 


- 


N/A 


juAdc 


V|C 


Input Clamp Voltage 


l|n = -10mA 


- 


- 


-1.5 


- 


- 


-1.5 


Vdc 


lOS 


Output Short Circuit Current 


VccMax,Vout=OOV 
One Output Only for 1 s Max 


N/A 


- 


N/A 


15 


- 


70 


mAdc 


Ice 


Power Supply Current 

MCM7684/IVICM7685 DC 
MCIVI7684/MCIVI7685 DM 


Vcc Max 

All Inputs Grounded 


- 


80 
80 


120 
140 


- 


80 
80 


120 
140 


mAdc 
mAdc 



CAPACITANCE (f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cin 


8.0 


pF 


Output Capacitance 


Cout 


8.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 



(Full operating voltage and temperature unless otherwise noted) 




to +70°C 


-55to+125°C 




Characteristic 


Symbol 


Typ 


Max 


Typ 


Max 


Unit 


Address to Output Access Time 


tAA 


45 


70 


45. 


85 


ns 


Chip Enable Access Time 


tEA 


15 


25 


15 


30 


ns 



r^ 



Address 1 

'aa— ^i 

Output 



I^ 



TIMING diagram 



•3.0 V 
-0.0 V 



"0" Output 1.5 



^ 



— w w -5" 

-4- ^-1 0.0' 



— tEA 
-1.5 V 



Input tf, tf < 5.0 ns 



AC TEST LOAD 

Vcc 



Test Point O- 
30 pF' : 



'Includes Jig Capacitance 



4-28 



MCM7684, MCM7685 



PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical "1" (Output High). Any desired bit/output can 
be programmed to a Logical "0" (Output Low) by follow- 
ing the simple procedure shown below. One may build 



his own programmer to satisfy the sepcifications described 
in Table 1 , or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 



PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
. selected word to be programmed. Address inputs 

are TTL-compatible. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying an input high (V|h) to 
the CS input. The chip select is TTL-compatible. 
An open circuit should not be used to disable the 
chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than Vqpd ^° the 
output of the PROM. The output may be left open 
to achieve the disable. 

4. Raise Vqq to Vp^ with rise time equal to t,.. 

5. After a delay equal to or greater than t^, apply a 
pulse with amplitude of Vqpe a"d duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 



while the Vqq input is raised to Vp|^ by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of t^j. 

7. Lower Vqq to 4.5 Volts following a delay of t^j 
from the last programming enable pulse applied to 
an output. 

8. Enable the PROM for verification by applying a 
logic "0" (V|l) to the CS inputs. 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 

10. Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 



TABLE 1 
PROGRAMMING SPECIFICATIONS 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


V|H 
V|L 


Address Input 
Voitaged) 


2.4 
0.0 


5.0 
0.4 


5.0 
0.8 


V 
V 


VPH 
VpL 


Programming/Verify 
Voltage to Vcc 


11.75 
4.5 


12.0 
4.5 


12.25 
5.5 


V 
V 


'CCP 


Programming Voltage Current Limit 
Programming (Vcq) 


600 


600 


650 


mA 


tr 
tf 


Voltage Rise and 
Fall Time 


1 

1 


1 
1 


10 
10 


MS 
MS 


td 


Programming Delay 


10 


10 


100 


MS 


tp 


Programming Pulse Width 


100 


- 


1000 


MS 


DC 


Programming Duty Cycle 


- 


50 


90 


% 


Vqpe 

VOPD 


Output Voltage 
Enable 
Disable(2) 


10.0 
4.5 


10.5 
5.0 


11.0 
5.5 


V 
V 


'ope 


Output Voltage Enable Current 


2 


4 


10 


mA 


To 


Case Temperature 


-■ 


25 


75 


°C 



(1) Address and chip select should not be left open for Vm- 

(2) Disable condition will be met with output open circuit. 
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FIGURE 1 - TYPICAL PROGRAMMING WAVEFORMS 



VPH 



VPL 
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MECL MEMORIES 
GENERAL INFORMATION 



Complete information is available in the MECL Data Book. Contact your sales representative or authorized 
distributor for information. 



TABLE 1 - LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED 



Characteristic 


Symbol 


Rating 


Unit 


Supply Voltage 


Vee 


-8.0 to 


V 


Input Voltage (Vqq = 0) 


Vin 


to Vee 


V 


, Output Source Current — Continuous 
Surge 


'out 


50 
100 


mA 


Junction Temperature — Ceramic PackagevD 
Plastic Package 


Tj 


165 
150 


°C 


Storage Temperature 


"•"stg 


-55 to +150 


°c 



(T) Maximum Tj may be exceeded (<250°C) for short periods of time (<240 hours) without significant 
reduction in device life. 



TABLE 2 - LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED 



Characteristic 


Symbol 


Rating 


Unit 


Supply Voltage (Vqc = 0)(D 


Vee 


-4.94 to -5.46 


V 


Output Drive — MCM1 01 00 Series 
MCM1 0500 Series 


- 


50 n to -2.0 V 
100 n to -2.0 V 


n 


Operating Temperature Rangev2/) 
MCM101 00 Series 
MCM10500 Series 


Ta 


0to75 
-55 to +125 


°c 



(2) Functionality only. Data sheet limits are specified for -5.19 to -5.21 V. 
f3) With airflow > 500 Ifpm. 
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MECL MEMORIES (continued) 



TABLE 3 - DC TEST PARAMETERS 

Each MECL 1 0,000 series device has been designed to meet the do specifications shown in the test table, after 
thermal equilibrium has been established. The circuit is in a test socl<et or mounted on a printed circuit board 
and transverse airflow greater than 500 linear feet per minute is maintained. Vgg = -5.2 V ±0.010 V. 



Forcing 
Function 


Parameter 


-55°C 


o°c 


25°C 


75°C 


125°C 


IVICM 10500* 


MCM10100** 


MCIVI10100** 


IVICM 10500* 


MCM10100** 


MCM 10500* 


V|Hmax = 


' VoHmax 


-0.880 


- 0.840 


-0.810 


-0.780 


-0.720 


-0.630 




VoHmin 


-1.080 


-1.000 


-0.960 


-0.930 


-0.900 


-0.825 




VoHAmin 


-1.100 


-1.020 


-0.980 


-0.950 


-0.920 


-0.845 


V|HAmin 




-1.255 


-1.145 


-1.105 


-1.105 


-1.045 


-1.000 


ViLAmin 




-1.510 


-1.490 


-1.475 


-1.475 


-1.450 


-1.400 




VoLAmin 


-1.635 


-1.645 


-1.630 


-1.600 


-1.605 


-1.525 




VoLAmax 


-1.655 


-1.665 


-1.650 


-1.620 


-1.625 


-1.545 


V|Lmin = 


= VoLmin 


-1.920 


-1,870 


-1.850 


-1.850 


-1.830 


-1.820 


V|Lmin 


llNLmin 


0.5 


0.5 


0.5 


0.5 


0.3 


0.3 



♦Driving 1 00 ^ to -2. 
■♦Driving 50 12 to -2.0 



V. 
V. 



p 



CS1 CS2 CS3 



A5> 



6-6.2 Vdc 



~1 



INPUT LEVELS 



-0.9 V- 
-1.7 V 



80% 
20% 



tf = If -^ 2.0 ns typ. 

All timing measurements referenced to 50% of input levels. 

R-r = 50 12 

Cl < 5.0 pF (including jig and stray capacitance) 

Delay should be derated 30 ps/pF for capacitive load up to 50 pF 



FIGURE 1 - SWITCHING TIME TEST CIRCUIT 
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MECL MEMORIES (continued) 

FIGURE 2 - CHIP SELECT ACCESS TIME WAVEFORM 



Chip Select -It- 50% 
CS 



V 50% -jf 



f^^ \ 



FIGURE 3 - ADDRESS ACCESS TIME WAVEFORM 




Address - 


(50% 

^ tAA - 






— 




Dout 




^ 50% 



FIGURE 4 - SETUP AND HOLD WAVEFORMS (WRITE MODE) 



Write Enable 



XE 



)|C 





A 



K 



\50% -j^ 
/ 



twscs 



<WHCS 



'WR -P* » 



<ws 
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MOTOROLA 



MCM10143 

8X2 MULTIPORT REGISTER 
FILE (RAM) 



8 X 2 MULTIPORT REGISTER FILE 
(RAM) 

The MCM10143 is an 8 word by 2 bit multiport register file 
(RAIVI) capable of reading two locations and writing one loca- 
tion simultaneously. Two sets of eight latches are used for data 
storage in this LSI circuit. 

WRITE 

The word to be written is selected by addresses Aq— A2. Each bit 
of the word has a separate write enable to allow more flexibility in 
system design. A write occurs on the positive transition of the clock. 
Data is enabled by having the write enables at a low level when the 
clock makes the transition. To inhibit a bit from being written, the 
bit enable must be at a high level when the clock goes low and not 
change until the clock goes high. Operation of the clock and the bit 
enablescan be reversed. While the clock is low a positive transition of 
the bit enable will write that bit into the address selected by Aq— A2. 

READ 

When the clock is high any two words may be read out simulta- 
neously, as selected by addresses Bq— B2 and C0—C2, including the 
word written during the preceding half clock cycle. When the clock 
goes low the addressed data is stored in the slaves. Level changes on 
the read address lines have no effect on the output until the clock 
again goes high. Read out is accomplished at any time by enabling 
output gates (Bq-Bi), (Cq-Ci). 



tpd: 



Clock to Data out = 5 ns (typ) 

(Read Selected) 
Address to Data out = 1 ns (typ) 

(Clock High) 
Read Enable to Data out = 2.8 ns (typ) 

(Clock high. Addresses present) 
PD = 610 mW/pkg (typ no load) 



TRUTH TABLE | 


•MODE 


INPUT 


OUTPUT 1 


Write 


"Clock 


Wlo 


WEi 


Do 


Dl 


REb 


REc 


QBq 


QBi 


QCo 


QCi 


L-^ 


L 


L 


H , 


H 


H- 


H 


L 


L 


L 


L 


Read 


H 














L 


L 


H 


H 


H 


H 


Read 


H^L 














L 


L 


H 


H 


H 


H 


Read 


L-^H-n. 


H 


H 








L 


L 


H 


H 


H 


H 


Write 


L-*H 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


Read 


H 








■ 





L 


L 


L 


H 


L 


H 



"Note: Clock occurs sequentiallY through Truth Table 

•Note; AO A2, B6-B2, and CO C2 are all set to same address locati< 

throughout Table. 
« Don't Care 




L SUFFIX 

CERAMIC PACKAGE 
. CASE 623 



PIN ASSIGNMENT 
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MCM10143 



BLOCK DIAGRAM 



RE, 



RE 



Bo O- 
B-i O- 
B2 O- 



WEo 
Do 



Clock O- 

Ao O- 
Al O 
A2 O- 



D-t O- 



Ci O- 
C2 O- 



C O- 



Read 

Decoder 

B 



10 



19 



14 



15 



13 



11 



Write 

Amplifier 

BItO 



16 



18 



20 



Write 

Decoder 

A 



Write 

Amplifier 

Bit 1 



Multi- 
plexer 
Bbit 1 



Multi- 
plexer 
B-bit 



Slave 
B-bit 1 



Slave 
B-bit 



Output 

Gate 
B-bit 1 



QBi 



Output 

Gate 
B-bit 



-O GBq 



Read 

Decoder 

C 



8 x1 

Master Latches 
Bit 



8 X 1 

Master Latches 
Bit 1 



Multi- 
plexer 
C-bit 1 



Multi- 
plexer 
C-bit 



Slave 
C-bit 1 



Slave 
C-bit 



Output 

Gate 
C-bit 1 



22 



QCi 



Output 
Gate 
C-bit O 



21 



-O QCf 
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MCM10143 



ELECTRICAL CHARACTERISTICS 




Characteristics 


Symbol 


0°C 


+25°C 


+75°C 


Unit 


Min 


Max 


IVIin 


Typ 


IVIax 


Min 


Max 


Power Supply Drain Current 


lE 


- 


150 


- 


118 


150 


- 


150 


mAdc 


Input Current 
Pins 10, 11,19 
All other pins 


'inH 




245 
200 


- 


- 


245 
200 


-, 


245 
200 


MAdc 


Switching Tinnes CD 
Read Mode 

Address Input 
Read Enable 
Data 
Setup 

Address 
Hold 

Address 
Write Mode 
Setup 

Write Enable 

Address 
Data 
Hold 


tBt.QB± 

tRE-QB+ 

tClock+QB- 


4.0 
1.1 
1.7 


15.3 
5.3 
7.3 


4.5 
1.2 
2.0 


10 
3.5 
5.0 


14.5 
5.0 
7.0 


4.5 
1.2 
2.0 


15.5 
5.5 
7.6 


ns 


tsetup(B-Clock-) 


_ 


_ 


8.5 


5.5 


_ 


_ 


_ 


thold(Clock-B+) 


_ 


_ 


-1.5 


-4.5 


_ 


_ 


_ 


tsetup(WE-Clock+) 

tsetup(WE+Clock-) 

tsetup(A-Clock+) 

tsetuD(D-Clock+) 


; 


- 


7.0 
1.0 
8.0 
5.0 


4.0 

-2.0 

5.0 

2.0 


; 


: 


; 


thold(Clock+WE+) 
thold(Clock+WE-) 
thold(Clock+A+) 
thold(Clock + D+) 


- 


- 


5.5 
1.0 
1.0 
1.0 


2.5 
-2.0 
-3.0 
-2.0 


- 


- 


- 


Write Enable 

Address 
Data 
Write Pulse Width 
Rise Time, Fall Time 
(20% to 80%) 


PWwE 


- 


- 


8.0 


5.0 


- 


- 


- 


v. tf 


1.1 


4.2 


1.1 


2.5 


4.0 


1.1 


4.5 



(T)aC timing figures do not show all the necessary presetting conditions. 
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MCM10143 



READ TIMING DIAGRAMS 



Access (Clock High) q 



\ 



/ 



tB-QB-- — -^ 



JtB + QB+ 



X 



\ f 



tRE-QB + 



Data 

(Address Selected) q 



Setup and Hold 



7 ^ 



X 



F 



^Clock+QB- 



X 



X 



thold- 



FIGURE 1 



FIGURE 2 



FIGURE 3 



FIGURE 4 
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MCIVI10143 



Enabfe Setup 

WE — 



Enable Hold 

wl — 



WE 

Clock 

Pulse Width 

Clock 



Address 



WRITE TIMING DIAGRAM 



\ f 



J 



/ 



\ 



f 



\ 



*hold 



/ 



t>> tsetup— H 



t»tf 



}C 



X 



-^setup- 



-^hold "" 



X 



X 



"thold" 



f 



FIGURE 5 



FIGURE 6 



FIGURE? 



FIGURES 



FIGURES 



4-f^ft 



® 



MOTOROLA 



MCM10144/MCM10544 



256 X 1-BIT RANDOM 
ACCESS MEMORY 



CS1 CS2 CS3 



Data Ou 
Buffer 





^ 










2 


3 o 










||> o 


3 








■0 CM 


4 


< n 








-0 >- 






9 


o 




S 



Chip 
Select 



Memory Cell 
Array 



Bit Address Buffer/ 
1/8 Decoder 



§ s 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS* 


WE 


Din 


Dout 


Write -O" 


L 


L 


L 


L 


Write "I" 


L 


L 


H 


L 


Read 


L 


H 


« 


Q 


Disabled 


H 


<t> 





L 



*CS = CS1 + CS2 + CS3 



I = Don't Care. 




The MCM 10144/1 0544 is a 256 word 
X 1-bit RAM. Bit selection is achieved by 
means of an 8-bit address AG through A7. 

The active-low chip select allows memory 
expansion up to 2048 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS inputs 
low) is controlled by the WE input. With WE 
low the chip is in the write mode— the output 
is low and the data present at Djp is stored 
at the selected address. With WE high the chip 
is in the read mode— the data state at the 
selected memory location is presented non- 
inverted at DQuf 

• Typical Address Access Time = 17 ns 

• Typical Chip Select Access Time = 4.0 ns . 

• 50 kfi Input Pulldown Resistors on Chip 

Select 

• Power Dissipation (470 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Pin-for-Pin Replacement for F10410 



PIN ASSIGNMENT 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



1 1 


AO 


vcc 


?l 


A1 


Dout 


31 


A2 


WE 


41 


A3 


Din 


51 


CS1 


A7 


61 


CS2 


A6 


n 


CS3 


A5 


81 


Vee 


A4 
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MCM10144/MCM10544 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


lEE 


- 


140 


- 


135 


- 


130 


- 


125 


- 


125 


nriAdc 


Input Current High 


linH 


~ 


375 


- 


220 


- 


220 


- 


220 


- 


220 


juAdc 



-55 C and +125 C test values apply to MClOSxx devices only. 




SWITCHING CHARACTERISTICS (Note 1) 


















MCM10144 


MCM 10544 






Ta = to 


Ta = -55 to 






+75°C, 


+125°C. 










Vee = 


Vee = 










-5.2 Vdc 


-5.2 Vdc 






Characteristics 


Symbol 


±5% 


±5% 


Unit 


Conditions 


Min 


Max 


Min 


Max 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Time 


Ucs 


2.0 


10 


2.0 


10 




input to 50% of output. 


Chip Select Recovery Time 


tRCS 


2.0 


10 


2.0 


10 




See Note 2. 


Address Access Time 


tAA 


7.0 


26 


7.0 


26 






Write Mode 












ns 


tWSA = 8.0 ns 


Write Pulse Width 


tw 


25 


- 


25 


- 




Measured at 50% of 


Data Setup Time Prior to Write 


tWSD 


2.0 


- 


2.0 


'- 




input to 50% of output. ' 


Data Hold Time After Write 


tWHD 


2.0 


- 


2.0 


- 




t\/\/ = 25 ns. 


Address Setup Time Prior to Write 


tWSA 


8.0 


- 


8.0 


- 






Address Hold Time After Write 


tWHA 


0.0 


- 


0.0 


- 






Chip Select Setup Time Prior to 


twscs 


2.0 


■ - 


2.0 


- 






Write 
















Chip Select Hold Time After Write 


tWHCS 


2.0 


■ - 


2.0 


- 






Write Disable Time 


tws 


2.5 


10 


2.5 


10 






Write Recovery Time 


tWR 


2.5 


10 


2.5 


10 






Rise and Fall Time 


tr, tf 










ns 


Measured between 20% 
and 80% points. 


Address to Output 




1.5 


7.0 


1.5 


7.0 






CS or WE to Output 




1.5 


5.0 


1.5 


5.0 






Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


Cin 


- 


5.0 


- 


5.0 




technique. 


Output Capacitance 


^out 


- 


8.0 


- 


8.0 







NOTES: 1 . Test circuit characteristics: Hj = 50 H, MCM10144; 100 n, MCM10544. Cl < 5.0 pF (including jig 
and stray capacitance). Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design 
Handbook. 
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® 



MOTOROLA 



MCM10145/MCM10545 

16 X 4-BiT REGISTER FILE 
(RAM) 





?. 




?= 




?.. 




I' 




?= 




Data 




Data 




Data 




Data 




Chip 




Out 




Out 




Out 




Out 




Select 




Buffer 


— 


Buffer 




Buffer 


- 


Buffer 




Buffer 




,1 1 


t 


i i 


1 n 


1 1 


1 


1 1 


, i. 






1 








Se 


— 




Se 






Se 


L^ 




Se 


—i 








10 





















i 


' 


. 


1 






fvJL 




16x4 Memory 
Cell Array 






7 

o 










i 


1 1 


i 


J 


I 






(V-^ 


























Write and 
Data In Buffer 


















'' c 


> WE 










5 


" 


" 


12 










< 


> 




( 


!> 




( 


) 




< 


> 









The MCM10145/10545 is a 16 word X 4-bit 
RAIVI. Bit selection is achieved by means of 
a 4-bit address AO through A3. 

The active-low chip select allows memory 
expansion up to 32 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS input 
low) is controlled by the WE input. With WE 
low the chip is in the write mode— -the output 
is low and the data present at Dp, is stored at 
the selected address. With WE high the chip 
is in the read mode— the data state at the 
selected memory location is presented non- 
inverted at Qp. 

• Typical Address Access Time = 10. ns 

o Typical Chip Select Access Time = 4.5 ns 

• 50 k^i Pulldown Resistors on All Inputs 

• Power Dissipation (470 mW typ @ 25°C) 

Decreases with Increasing Temperature 



PIN ASSIGNMENT 



TRUTH TABLE 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



MODE 


INPUT 


OUTPUT 




CS 


WE 


0„ 


On 


Write "O" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


Read 


L 


H 


« 


Q 


Disabied 


H 


<t> 


<t> 


L 













Q1 




vcc 




QO 




Q2 




CS 




Q3 




D1 




"WE 




DO 




D3 




A3 




D2 




A2 




AO 




vee 




A1 



= Don't Care. 



FIGURE 1 - CHIP ENABLE STROBE MODE 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 , 




4-41 



MCM10145/MCIVI10545 
ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+25°C 


+75°C 


+125°C 


Unit 


Min Max 


Min Max 


Min Max 


Min Max 


Min Max 


Power Supply Drain Current 


lEE 


- 135 


- 130 


- 125 


- 120 


- 120 


mAdc 


Input Current High 


linH 


- 375 


~ 220 


- 220 


- 220 


- 220 


MAdc 



-55°C and -M25'*C test values apply to MC105xx devices only. 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10145 


MCM 10545 






Ta = to 


Ta = 


-55 to 






+75°C. 


+125°C, 










Vee = 


Vee = 










-5.2 Vdc 


-5.2 Vdc 






Characteristics 


Symbol 


±5% 


+ 


5% 


Unit 


Conditions 


Min 


Max 


Min 


Max 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Time 


tACS 


2.0 


8.0 


2.0 


10 




input to 50% of output. 


Chip Select Recovery Tinne 


tRCS 


2.0 


8.0 


2.0 


10 




See Note 2. 


Address Access Time 


tAA 


4.0 


15 


4.0 


18 






Write Mode 












ns 


%SA = 5 ns 


Write Pulse Width 


tw 


8.0 


- 


8.0 


- 




Measured at 50% of 


Data Setup Time Prior to Write 


%SD 





- 





- 




input to 50% of output. 


Data Hold Time After Write 


tWHD 


3.0 


- 


4.0 


- 




tyv = 8 ns. 


Address Setup Time Prior to Write 


tWSA 


5.0 


- 


5.0 


- 






Address Hold Time After Write 


^WHA 


1.0 


- 


3.0 


- 






Chip Select Setup Time Prior to 


twscs 





- 


5.0 


- 






Write 
















Chip Select Hold Time After Write 


tWHCS 





- 





- 






Write Disable Time 


tws 


2.0 


8.0 


2.0 


10 






Write Recovery Time 


tWR 


2.0 


8.0 


2.0 


10 






Chip Enable Strobe Mode 












ns 


Guaranteed but not 


Data Setup Prior to Chip Select 


tCSD 





- 


- . 


- 




tested on standard 


Write Enable Setup Prior to 


tcsw 





- 


- 


- 




product. See Figure 1. 


Chip Select 
















Address Setup Prior to Chip Select 


tCSA 





- 


- 


- 






Data Hold Time After Chip Select 


tCHD 


2.0 


- 


- 


- 






Write Enable Hold Time After 


tCHW 





- 


- 


- 






Chip Select 
















Address Hold Time After Chip 


tCHA 


4.0 


- 


- 


- 






Select 
















Chip Select Minimum Pulse Width 


tcs 


18 


- 


- 


- 






Rise and Fall Time 


tr.tf 










ns 


Measured between 20% 


Address to Output 




1.5 


7.0 


1.5 


7.0 




and 80% points. 


CS to Output 




1.5 


5.0, 


1.5 


5.0 






Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


Cin 


- 


6.0 


■ - 


6.0 




technique. 


Output Capacitance 


Cout 


- 


8.0 


- 


8.0 







NOTES: 1. Test circuit characteristics: Rj = 50 n, MCM10145; 100 12,MCM10545. Ci_< 5.0 pF (including jig 
and Stray Capacitance). Delay should be derated 30 ps/pF for capacitive loads up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
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(g) 



MOTOROLA 



MCM10146/MCM10546 



1024 X l-BIT RANDOM 
ACCESS MEMORY 



r 



Data Out 
Buffer 



Chip 
Select 



Serise 
Amplifier 



A3 

A4 - 



S-r 



32 X 32 

Memory Celi 

Array 



s s 



1/32 Bit Address 
Buffer/Decoder 



A5 A6 A7 A8 A9 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




cs 


WE 


D,n 


Dout 


Write "0" 


I. 


L 


L 


■ L 


Write "l" 


L 


L 


H 


L 


Read 


L 


H 





Q 


Disabied 


H 


<* 





L 



= Don't Car. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



■^ 



The MCM10146/10546 Is a 1024 X 1-bit 
RAM. Bit selection is achieved by means of 
a lObit address, AO to A9. 

The active-low chip select is provided for 
memory expansion up to 2048 words. 

The operating mode of the RAM {C5 input 
low) is con'trolled by the WE input. With WE 
low, the chip is in the write mode, the output, 
Dq^j^, is low and the data state present at 
Djn is stored at the selected address. With WE 
high, the chip is in the read mode and the data 
stored at the selected memory location will be 
presented non-inverted at Dout- (See Truth 
Table.) 

• Pin-for-Pin Compatible with the 10415 

• Power Dissipation (520 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Typical Address Access of 24 ns 

• Typical Chip Select Access of 4.0 ns 

• 50 ki2 Pulldown Resistor on Chip Select 

Input 



PIN ASSIGNMENT 


Dout 


vcc 


— ) 16 


AO 


O-m 


ZDIS 


A1 


CS 


ZZ114 


A2 


WE 


=313 


A3 


A9 


z:di2 


A4 


AS 


=311 


A5 


A7 


znio 


vee 


A6 


=39 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650-03 
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MCMI 01 46/MCM1 0546 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+25°C 


+75*»C 


+ 125*'C 


Unit 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


,'EE 


- 


155 


- 


150 


- 


145 


- 


125 


- 


125 


mAdc 


Input Current High 


linH 


-. 


375 


- 


220 


- 


220 


- 


220 


- 


220 


/LiAdc 


Logic "0" Output Voltage 


Vol 


-1.970 


-1.655 


-1.920 


-1.665 


-1.900 


-1.650 


-1.880 


-1.625 


-1.870 


-1.545 


Vdc 



NOTE: -55°C and +125°C test values apply to MCM105XX only. 



SWITCHING CHARACTERISTICS (Note 1 








MCM10146 


MCMI 0546 






Ta = to 


TA = -55to 






+75°C, 


+125°C, 










Vee = -5.2 Vdc 


Vee = -5-2 Vdc 






Characteristics 


Symbol 


±5% 


±5% 


Unit 


Conditions 


Min 


Max 


Min 


Max 


Read Mode 












ns 


Measured at 50% of input 


Chip Select Access Time 


^ACS 


2.0 


7.0 


2.0 


8.0 




to 50% of output. 


Chip Select Recovery Time 


tRCS 


2.0 


7.0 


2.0 


8.0 




See Note 2. 


Address Access Time 


tAA 


8.0 


29 


8.0 


40 






Write Mode 












ns 


%SA =8.0 ns. 


Write Pulse Width 


tw 


25 


- 


25 


- 




Measured at 50% of input 


(To guarantee v*/riting) 














to 50% of output. 


Data Setup Time Prior to Write 


tWSD 


5.0 


- 


5.0 


- 




tw = 25 ns 


Data Hold Time After Write 


tWHD 


5.0 


- . 


5.0 


- 






Address Setup Time Prior to Write 


tWSA 


8.0 


- 


10 


- 






Address Hold Time After Write 


%HA 


2.0 


- 


8.0 


- 






Chip Select Setup Time Prior to 


tWSCS 


5.0 


- 


5.0 


- 






Write 
















Chip Select Hold Time After Write 


^WHCS 


5.0 


- 


5.0 


- 






Write Disable Time 


tws 


2.8 


7.0 


2.8 


12 






Write Recovery Time 


tWR 


2.8 


7.0 


2.8 


. 12 






Riseand Fall Time 


tr.tf 










ns 


Measured between 20% and 


CS or we to Output 




1.5 


4.0 


1.5 


4.0 




80% points. 


Address to Output 




1.5 


8.0 


1.5 


8.0 






Capacitance 












pF 


Measured with a pulse 


Input Capacitance 


Cin 


- 


5.0 


- 


5.0 




technique. 


Output Capacitance 


Cout 


- 


8.0 


- 


8.0 







NOTES: 1 . Test circuit characteristics: Rj = 50 n, MCM10146; 100 n, MCM10546. Cl < 5.0 pf including jig and stray capacitance. 
For Capacitance Loading < 50 pF, delay should be derated by 30 ps/pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
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@ 



MOTOROLA 



MCM10147/MCM10547 

128 X 1-BIT 
RANDOM ACCESS MEMORY 



Data Out 
Buffer 



Chip 
Select 



Sense 
Arnplifier 



Memory CatI 
Array 



Bit Address Buffer/ 
1 /a Decoder 



PIN ASSIGNMENT 




The MCM 1047/1 0547 is a fast 128-word 
X 1-bit RAM. Bit selection is acliieved by 
means of a 7-bit address, AO througli A6. 

The active-low chip selects and fast chip 
select access time allow easy memory expansion 
up to 512 words without affecting system 
performance. 

The operating mode (CS inputs low) is 
controlled by the WE Input. With WE low the 
chip is in the write mode—the output is low and 
the data present at Djp is stored at the selected 
address. With WE high the chip is in the read 
mode— the data state at the selected memory 
location is presented non-inverted at Dq^j^. 

• . Typical Address Access Time of 1 ns 

• ■ Typical Chip Select Access Time of 4.0 ns 

• 50 kfl Input Pulldown Resistors 

on All Inputs 

• Power Dissipation (420 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Similar to F 10405 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS* 


WE 


Din 


Dout 


Write "0" 


L 


L 


L 


L 


Writs ■■^■■ 


L 


L 


H 


L 


Read 


L 


H 





Q 


Disabled 


H 


<t> 


« 


L 



•CS = CS1 + CS2 



I = Don't Care. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 
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MCIVI10147/MCM 10547 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


lEE 


- 


115 


- 


105 


- 


100 


- 


95 


- 


95 


mAdc 


input Current High 


linH 


- 


375 


- 


220 


- 


220 


- 


220 


- 


220 


MAdc 



-55°C and +125°C test values apply to MClOSxx devices only. 



SWITCHING CHARACTERISTICS (Note 1 







MCM10147 


MCM 10547 






TA = 0to+75°C, 


TA = -55to+125°C, 


Characteristics 


Symbol 


VEE = -5-2Vdc ±5% 


Vee = -5.2 Vdc ±5% 


Unit 


Conditions 


Min 


Max 


Min 


Max 


Read Mode 












ns 


IVf'easured from 50% of 


Chip Select Access Time 


tACS 


2.0 


8.0 


* 


* 




input to 50% of output. 


Chip Select Recovery Time 


tRCS 


2.0 


8.0 


* 


* 




See Note 2. 


Address Access Time 


tAA 


5.0 


15 


* 


* 






Write Mode 












ns 


tWSA = 4.0 ns 


Write Pulse Width 


tw 


8.0 . 


- 


• 


- 




Measured at 50% of input 


Data Setup Time Prior to Write 


tWSD 


1.0 


- 


* 


- 




to 50% of output. 


Data Hold Time After Write 


tWHD 


. 3.0 


— 


* 


- 




tv\/ = 8.0 ns. 


Address Setup Time Prior to Write 


^WSA 


• 4.0 


- 


♦ 


- 






Address Hold Time After Write 


tWHA 


3.0 


- 


* 


— 






Chip Select Setup Time Prior to Write 


tWSCS 


1.0 


- 


• 


- 






Chip Select Hold Time After Write 


tWHCS 


1.0 


' — ■ 


* 


- 






Write Disable Time 


tws 


2.0 


8.0 


* 


* 






Write Recovery Time 


tWR 


2.0 


8.0 


* 


* 






Rise and Fall Time 


tr.tf 


1.5 


5.0 


* 


♦ 


ns 


Measured between 20% and 
80% points." 


Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


Cin 


- 


5.0 


- 


* 




technique. 


Output Capacitance 


Cout 


- 


8.0 


- 


* 







NOTES: 1. Test circuit characteristics: By = 50 n, MCM10147; 100 n, MCM10547. 
Cl < 5.0 pF (including jig and stray capacitance). 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst -Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
*To be determined; contact your Motorola representative for up-to-date information. 
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(g) 



MOTOROLA 



MCM10148/MCM10548 

64 X 1-BIT 
RANDOM ACCESS MEMORY 



Data Out 
BuHer 





^ 
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m T3 




> o 


6 






■D ° 




■0 (M 




< n 
















o 




s 



Chip 
Select 



Sense 
Amplifier 



8X8 

Memory Cell 

Array 



Bit Address Buffer/ 
1/8 Decoder 



s "i 



PIN ASSIGNMENT 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



The MCM1 0148/1 0548 is a fast 64-word X 
1-bit RAM. Bit selection is achieved by means 
of a 6-bit address, AO through A5. 

The active-low chip selects and fast chip 
select access time allow easy memory expansion 
up to 256 words without affecting system 
performance. 

The operating mode (CS inputs low) is 
controlled by the WE input. With WE low the 
chip is in the write mode— the output is low 
and the data present at Dj^, is stored at the 
selected address. With WE high the chip is 
in the read mode— the data state at the selected 
memory location is presented non-inverted 
at D0U1-. 

• Typical Address Access Time of 10 ns 

• Typical Chip Select Access Time of 4.0 /is 

• 50kJ7 Input Pulldown Resistors 

on All I nputs 

• Power Dissipation (420 mW typ @ 25°C) ' 

Decreases with Increasing Temperature 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS' 


WE 


D,n 


Dout 


Write "O" 


L 


L 


L 


L 


Write "V 


L 


L 


H 


L 


Read 


L 


H 


« 


Q 


Disabled 


H 


« 


<t> 


L 



•CS = CS1 + CS2 + CS3 <t> = Dont Care 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 




J 
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IVICIVI10148/MCM10548 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symboi 


-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


lEE 


- 


115 


- 


105 


- 


100 


- 


95 


- 


95 


mAdc 


Input Current High 


linH 


- 


375 


- 


220 


- 


220 


- 


220 


- 


220 


;jAdc 



-55°Cand +125°C test values apply to MC105xx devices only. 



SWITCHING CHARACTERISTICS (Note 1! 






'' 


MOM 101 48 


MOM 10548 






Ta = 


to +75°C, 


TA = -55to+125°C, 


Characteristics 


Symbol 


Vee = 


-5.2 Vdc ±5% 


VEE = -5.2Vdc +5% 


Unit 


Conditions 


Min 


Max 


Min 


Max 


Read Mode 














ns 


Measured from 50% of 


Chip Select Access Time 


'ACS 


..^ 




7.5 ■ 


- 






input to 50% of output. 


Chip Select Recovery Time 


tRCS 


_.. 




7.5 


- 


* 




See Note 2. 


Address Access Time 


fAA 


- 




15 


- 


* 






Write Mode 














ns 


'WSA " 5.0 ns 


Write Pulse Width 


tw 


8.0 




- 




.- 




Measured at 50% of input 


Data Setup Time Prior to Write 


«WSD 


3 




-- 




- 




to 50% of output. 


Data Hold Time After Write 


tWHD 


2.0 




~ 




- - 




tw =' 8.0 ns. 


Address Setup Time Prior to Write 


'WSA 


5.0 




- 




- 






Address Hold Time After Write 


«WHA 


3.0 




- 




-. 






Chip Select Setup Time Prior to Write 


tWSCS 


3.0 




- 




- 






Chip Select Hold Time After Write 


tWHCS 







- 










Write Disable Time 


tws 


2.0 




7.5 


• 


. 






Write Recovery Time 


«WR 


2.0 




7.5 


* 


* 






Rise and Fall Time 


tr.tf 


1.5 




5.0 


* 


* 


ns 


Measured between 20% 
and 80% points. 


Capacitance 














pF 


Measured with a pulse 


Input Capacitance 


Cin 


- 




5.0 


-_ 


• 




technique. 


Output Capacitance 


Cput 


- 




8.0 


- 









NOTES: 1 . Test circuit characteristics: Ry = 50 12, MCM10148; 100 n,MCM10548. 
Cl < 5.0 pF (including jig and stray capacitance) 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
*To be determined; contact your Motorola representative for up-to-date information. 
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M) MOTOROLA 




MCM10152/MCM10552 

256X1 -BIT 
RANDOM ACCESS MEMORY 



A2 
A3 
A4 



CS1 CS2 CS3 



Data Out 
Buffer 



Chip 
Select 



32 X 8 

Memory Cell 

Array 



Bit Address Buffer/ 
1/8 Decoder 



< CO 
5 I 



10 



11 



A5 A6 A 7 

PIN ASSIGNMENT 




The MCM10152/10552isa 256-word X 1-bit 
RAM. Bit selection is achieved by means of 
an 8-bit address AO through A7. 

The active-low chip select allows memory 
expansion up to 2048 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS inputs 
low) is controlled by the WE input. With WE 
low the chip is in the write mode— the output 
is low and the data present at Dj^, is stored 
at the selected address. With WE high the chip 
is in the read mode-the data state at the 
selected memory location is presented non- 
inverted at Dpy^. 

• Typical Address Access Time =11 ns 

• Typical Chip Select Access Time = 4.0 ns 

• 50 kJ7 Input Pulldown Resistors 

on All Inputs 

• Power Dissipation (570 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Pin-for-Pin Compatible with F 1 041 0/1 0414 

TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS* 


WE 


D,n 


Dout 


Write "O" 


L 


L 


L 


L 


• Write ■■1" 


L 


L 


H 


L 


Read 


L 


H 


* 


Q 


Disabled 


H 


« 


<t> 


L 



*CS = CS1 + CS2 -^ CS3 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




FSUFFIX 

CERAMIC PACKAGE 
CASE 650 
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MCM1 01 52/MCM 10552 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


lEE 


- 


140 




135 


- 


130 


- 


125 


- 


125 


mAdc 


Input Current High 


linH 


- 


375 


- 


220 


- 


220 


- 


220 


- 


220 


mAcJc 



-55 C and +125 C test values apply to MCl05xx devices only. 



SWITCHING CHARACTERISTICS (Note 1 








MCM10152 


MOM 10552 






TA = 0to+75°C, 


TA = -55to+125°C, 


Characteristics 


Symbol 


Vee = -5.2 Vdc ±5% 


VEE = -5.2Vdc '5% 


Unit 


Conditions 


Min 


Max 


Min 


Max 


Read Mode 














Measured from 50% of 


Chip Select Access Time 


tACS 


2.0 


7.5 


* 


* 




input to 50% of output. 


Chip Select Recovery Time 


tRCS 


2.0 


7.5 


• 


* 




See Note 2. 


Address Access Time 


^AA 


7.0 


15 


• 


' 






Write Mode 












ns 


tWSA = 5.0 ns 


Write Pulse Width 


tw 


10 




* 


- 




Measured at 50% of input 


Data Setup Time Prior to Write 


tWSD 


2.0 


- 


' 


- 




to 50% of output. 


Data Hold Time After Write 


tWHD 


2.0 


- 


* 


- 




t\i\i ^ 10 ns. 


Address Setup Time Prior to Write 


tWSA 


5.0 


- 


• 


~ 






Address Hold Time After Write 


tWHA 


3.0 


- 


* 


- 






Chip Select Setup Time Prior to Write 


twscs 


2.0 


- 


* 


- 






Chip Select Hold Time After Write 


'WHCS 


2.0 


- 


♦ 


- 






Write Disable Time 


'WS' 


2.5 


7.5 


♦ 


* 






Write Recovery Time 


«WR 


2.5 


7.5 


* 


• 






Rise and Fall Time 


tr.tf 


1.5 


5.0 






ns 


Measured between 20%> and 
80% points. 


Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


'-'in 


- 


5.0 




* 




technique. 


Output Capacitance 


^out 


- 


8.0 




. ■ 







NOTES: 1. Test circuit characteristics: Rj = 50 n, MCM10152; 100 H, MCM10552. 
Cl < 5.0 pF (including jig and stray capacitance). 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories m a system environment, consult ivlECL System Design Handbooi<. 
*To be determined; contact your Motorola representative for up-to-date information. 
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MOTOROLA 



MCM10139/MCM10539 

32 X 8-BIT PROGRAMMABLE 
READ-ONLY MEMORY 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 





^> 




1 cr: 


DO 


vcc 


rr3i6 


2 cr 


D1 


■ CS 


— 1 15 


3 cr: 


D2 


A4 


ZZJ14 


4 c=: 


D3 


A3 


r=3i3 


5 (= 


D4 


A2 


zni2 


6 cz: 


D5 


A1 


umi 


7 CZ 


D6 


AO 


=Z)10 


8 (= 


Vee 


D7 


II39 



The MCM10139/10539 is a 256-bit field 
programmable read only memory (PROM). 
Prior to programming, all stored bits are at 
logic (low) levels. The logic state of each bit 
can then be changed by on-chip programming 
circuitry. The memory has a single negative 
logic chip enable. When the chip is disabled 
(CS = high), all outputs are forced to a logic 
(low). 



Typical Address Access Time = 1 5 ns 
Typical Chip Select Access Time = 1 ns 
50 Kfi Input Pulldown Resistors on all inputs 
Power Dissipation (520 mW typ @ 25°C) 
Decreases with Increasing Temperature 



BLOCK DIAGRAM 




D7 D6 D5 D4 D3 D2 D1 DO 
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MCM1 01 39/IVIGM 10539 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


-0°C 


+ 25°C 


+75'*C 


+ 125«*C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


'EE 


- 


• 160 


- 


150 


- 


145 


. - 


140 


- 


160 


mAdc 


Input Current High 


linH 


- 


450 


- 


265 


- 


265 


- 


265 


- 


265 


/uAdc 


Logic "0" Output Voltage 
MCM10139 
MCM10539 


Vol 


-2.060 


- 1 .655 


-2.010 


-1.665 


-1.990 
-1.990 


-1.650 
-1.620 


-1.970 


- 1 .625 


- 1 .960 


-1.545 


Vdc 



SWITCHING CHARACTERISTICS (Note 1 




Characteristic 


Symbol 


MCM10139 


MCM 10539 


Conditions 


(Vee = -5.2 Vdc ±5%; 
TA = 0°Cto+75°C) 


(Vee 

Ta = 


= -5.2 Vdc ± 5 %; 
-SB^Cto+iaS^C) 


Chip Select Access Time 
Chip Select Recovery Time 
Address Access Time 


tACS 
tRCS 
tAA 


15 ns Max 
15 ns Max 
20 ns Max 


* 


Mea^sured from 50% of input to 50% > 
of output. See Note 2 


Rise and Fall Time 


tr-tf 


3.0 ns Typ 


« 


Measured between 20% and 80% points. 


Input Capacitance 
Output Capacitance 


Cin 
Cout 


5.0 pF Max 
8.0 pF Max 


* 


Measured with a pulse technique. 



V 

NOTES: 1. Test circuit characteristics: Rj = 50 fl, MCM10139; TOO fl, MCM 10539. Cl ^5.0 pF including jig and stray capacitance. 
For Capacitance Loading ==:=bO pf , delay should be derated by 30 ps/pF . 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook, ; 

•To be determined; contact your Motorola representative for up-to-date information. 
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MCM10139/MCM10539 



FIGURE 1 - MANUAL PROGRAMMING CIRCUIT 
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FIGURE 2 - AUTOMATIC PROGRAMMING CIRCUIT 
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MCM10139/MCM10539 



RECOMMENDED PROGRAMMING PROCEDURE* 

The MCM10139 is shipped with all bits at logical "0" (low). To write logical "Is", proceed as follows. 



MANUAL (See Figure 1) 

Step 1 Connect Vee (Pi" 8) to -5.2 V and Vcc (Pin 16) to 
0.0 V. Address the word to be programmed by applying 
-1.2 to -0.6 volts for i logic "1" and -5.2 to -4.2 volts for a logic 
"0" to the appropriate address inputs. 

Step 2 Raise Vqq (Pin 16) to +6.8 volts. 

Step 3 After Vqc has stabilized at +6.8 volts (including any 
ringing which may be present on the V/qq line), apply 
a current pulse of 2.5 mA to the output pin corresponding to the 
bit to be programmed to a logic "1 ". 

Step 4 Return Vpc to 0.0 Volts. 

CAUTION 

To prevent excessive chip temperature rise, Vqq should not 
be allowed to remain at +6.8 volts for more than 1 second. 

Step 5 Verify that the selected bit has programmed by con- 
necting a 460 n resistor to -5.2 volts and measuring 
the voltage at the output pin. If a logic "1" is not detected at the 
output, the procedure should be repeated once.. During verification 
V|n should be -1.0 to -0.6 volts. 

Step 6 If verification is positive, proceed to the next bit to 
be programmed. 



AUTOMATIC (See Figure 2) 

Step 1 Connect Vee (Pin 8) to -5.2 volts and Vqc (Pin 16) 
to 0.0 volts. Apply the proper address data and raise V^c 
(Pin 16) to +6.8 volts. 

Step 2 After a minimum delay of 100 us and a maximum delay 
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to 
be programmed (0.1 < PW < 1 ms). 

Step 3 Repeat Step 2 for each bit of the selected word specified 
as a logic "1 ". (Program only one bit at a time. The delay 
between output programming pulses should be equal to or less than 
1.0 ms.) 

Step 4 After all the desired bits of the selected word have been 
programmed, change address data and repeat 
Steps 2 and 3. 

NOTE: If all the maximum times listed above are maintained, the 
entire memory will program in less than 1 second. Therefore, it 
would be permissible for Vqq to remain at +6.8 volts during the 
entire programming time. 

Step 5 After stepping through all address words, return V^c to 
0.0 volts and verify that each bit has programmed. If one 
or more bits have not programmed, repeat the entire procedure 
once. During verification V|n should be -1 .0 to -0.6 volts. 




•NOTE: For devices that program incorrectly— return serialized units with individual truth tables. Noncompliance voids warranty.. 



PROGRAMMING SPECIFICATIONS 



characteristic 


Symbol 


Limits 


Units 


CondLtlons 


Min 


Typ 


Max 


Power Supply Voltage 
To Program 
To Verify 


Vee 

VCCP 

Vccv 


-5.46 

-+6.04 




-5,2 

+ 6.8 




-4.94 

+ 7.56. 




Vdc 
Vdc 




Programming Supply Current 


'CCP 


- 


200 


600 


mA 


Vcc = +6.8 Vdc 


Address Voltage 
Logical "1" 
Logical "0" 


V|H Program 
V|(-) Verify 
, V,L 


-1.2 
-1.0 
-5.2 


- 


-0.6 
-0.6 
-4.2 


Vdc 
Vdc 
Vdc 




Maximum Time at Vqq = Vqcp 


- 


- 


- 


1.0 


sec 




Output Programming Current 


'op 


2.0 


2.5 


3.0 


mAdc 




Output Program Pulse Width 


tp 


0.5 


- 


1.0 


ms 




Output Pulse Rise Time 




- 


' - 


10 


tiS 




Programming Pulse Delay (1) 














Following Vqc change 
Between Output Pulses 


■ td 
tdl 


0.1 
0.01 


~ 


1.0 
1.0 


ms 
ms 





NOTE 1 . Maximum is specified to minimize the amount of time Vqq is at +6.8 volts. 
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MOTOROLA 



MCM10149/MCM10549 

256 X 4-BIT PROGRAMMABLE 
READ-ONLY MEMORY 



PIN ASSIGNMENT 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 






'-CC 

•ex 



The MCM1 0149/1 0549 is a 256-word X 4-bit 
field programmable read only memory (PROM). 
Prior to programming, all stored bits are at logic 
1 (high) levels. The logic state of each bit 
can then be changed by on-chip programming 
circuitry. The memory has a single negative 
logic chip enable. When the chip is disabled 
(CS = high), all outputs are forced to a logic 
(low). 

• Typical Address Access Time of 20 ns 

• Typical Chip Select Access Time of 8.0 ns 

• 50 ki7 Input Pulldown Resistors 

on All Inputs 

• Power Dissipation (540 mW typ @ 25°C) 

Decreases with Increasing Temperature 



Input 
Decoder 



32 X 32 

Array and 

Associated Drivers 



Output 
Decoder 
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MCM 1 01 49/MCIVn 0549 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


o°c 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


lEE 


- 


140 


- 


135 


- 


130 


- 


125 


- 


125 


mAdc 


Input Current High 


linH 


- 


450 


- 


265 


- 


265 


- 


265 


- 


265 


MAdc 



-55 C and +125 C test values apply to MClOSxx devices only. 



SWITCHING CHARACTERISTICS (Note 1) 



Characteristics 


Symbol 


MCM10149 


MCM10549 


Unit 


Conditions 


TA = 0to+75°C, 
VEE = -5.2Vdc ±5% 


TA = -55to+125°C, 
VEE = -5.2Vdc±5% 


Min 


Max 


Min 


Max 


Read Mode 

Chip Select Access Time 
Chip Select Recovery Time 
Address Access Time 


tACS 
tRCS 
tAA 


2.0 
2.0 
7.0 


10 
10 
25 


* 


* 


ns 


Measured from 50% of 
input to 50% of output. 
See Note 1 . 


Rise and Fall Time 


tr.tf 


1.5 


7.0 


* 


* 


ns 


Measured between 20% 
and 80% points. 


Capacitance 

Input Capacitance 
Output Capacitance 


Cin 
Cput 


- 


5.0 
8.0 


- 


5.0 
8.0 


pF 


Measured with a pulse 
technique. 



NOTES: 1 . Test circuit characteristics: Rt = 50 Ji, IVICM10149; 100 n, MCM10549. 
C[_ < 5.0 pF (including jig and stray capacitance) 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF 

2. The maximum .Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 

4. S/qp = Vqc ~ Gnd for normal operation. 

*To be determined; contact your Motorola representative for up-to-date information. 



PROGRAMMING THE MCM10149 t 



During programming of the MCM10/149, input 
pins 7, 9, and 10 are addressed with standard 
MECL 10K logic levels. However, during program- 
ming input pins 2, 3, 4, 5, and 6 are. addressed 
with V < V|H < + 0.25 V and Vg-g < V|l < 
-3.0 V. It should be stressed that this deviation 
fronn standard input levels is required only during 
the programming mode. During normal operation, 
standard MECL 10,000 input levels must be used. 

With these requirements met, and with Vqp = 
Vpc = V and Vg^ = - 5.2 V ± 5%, the address 
is set up. After a minimum of 100 ns delay, V^p 
{pin 1) is ramped up to +12 V ± 0.5 V (total 
voltage VqP ^° VeE '* now 17.2 V, -H2 V - 
[-5.2 V]). The rise time of this Vqp voltage 
pulse should be in the 1-10 ms range, while Its 
pulse width {t^-\) should be greater than 100 MS 
but less than 1 ms. The Vqp supply current at + 1 2 
V will be approximately 525 mA while current 
drain from Vqq will be approximately 175 mA. A 
current limit should therefore be set on both of 
these supplies. The current limit on the Vqp 
supply should beset at 700 mA while the \/ qq sup- 
ply should be limited to 250 mA. It should be 
noted that the Vgg supply must be capable of 
sinking the combined current of the \/qc and 
Vqp supplies while maintaining a voltage of 
-5.2 V ± 5%. 

•j* NOTE: For devices that program incorrectly, return serialized units with individual truth tables. 
Non compliance voids warranty. 



Coincident with, or at some delay after the 
Vqp pulse has reached its 100% level, the desired 
bit to be fused can be selected. This is done by 
taking the corresonding output pin to a voltage 
of + 2.85 V ± 5%. It is to be noted that only one bit 
is to be fused at a time". The other three unselected 
outputs should remain terminated through their 
50 ohm load resistor (100 ohm for MCM10549) 
to -2.0 V. Current into the selected output is 
5 mA maximum. 

After the bit select pulse has been applied to 
the appropriate output, the fusing current is 
sourced out of the chip select pin 13. The 0% to 
100% rise time of this current pulse should be 
250 ns max. Its pulse width should be greater than 
100 MS. Pulse magnitude is 50 mA ±5.0 mA. The 
voltage clamp on this current source is to 
be -6.0 V. 

After the fusing current source has returned 
mA, the bit select pulse is returned to it initial 
level, i.e., the output is returned through its load 
to -2.0 V. Thereafter, Vqp is returned to V. 
Strobing of the outputs to determine success in 
programming should occur no sooner than 
100 ns after Vqp has returned to V. The re- 
maining bits are programmed in a similar fashion. 
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MCMI 01 49/IVICM 10549 



PROGRAMMING SPECIFICATIONS 

The following timing diagrams and fusing 
information represent programming specifications 
for the MCM10149. 



Pin 16 ■ V 

Pin 8 --' -5.2 V ±5% 



.J ." 



Selected Output Open 
Pin (11,12,14 or 15) 



Chip Select Pin 13 mA- 



X 



'r3 



+ 12 V 
■-• 0.5 V 
V 



f2.85 V 
t 5% 



J-.. 



50 mA 
+ 5mA 



The timing diagram is shown for programming 
one bit. Note that only one bit is blown at a time. 
All addressing must be done 100 ns prior to the 
beginning of the Vqp pulse, i.e., V^p = V. 
Likewise, strobing of the outputs to determine 
success in programming should occur no sooner 
than 100 ns after Vqp returns to V. 

Note that the fusing current is defined as 
a positive current out of the chip select, pin 13. 
A programming duty cycle of < 15% is to be 
observed. 



Definitions and values of timing symbols are 
as follows. 



Symbol Definition 

t^-j Rise Time, 



^w1 
■•^Dl 



V2 
^D2 



Programming Voltage 
Pulse Width, 

Programming Voltage 
Delay Time, 

Programming Voltage 

Pulse to Bit 

Select Pulse 
Pulse Width, Bit Select 
Delay Time, Bit Select 

Pulse to Programming 

Voltage Pulse 
tQ3 Delay Time, Bit Select 

Pulse to Programming 

Current Pulse 
Rise Time, Programming 

Current Pulse 
Pulse Width, 

Programming 

Current Pulse 

Detay Time, 
Programming Current 
Pulse to Bit 
Select Pulse 



V3 

^w3 

tD4 



Value 

> 1 JUS 

> 100 JUS < 1 ms 
> 



> 100 JUS 
> 



> 1 JUS 

250 ns max 
> 100 JUS 

> 1 JUS 
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MCM10149/MCM10549 



MANUAL PROGRAMMING CIRCUIT 

+5 V +5 V 



0.005 AXF 



Verify 
NC 



1/6 MC7406 5 680 



|-<M<i 



Momentary) 



NO 
Program 




1/6 MC7406 



680 



1/4MC7438 1/4MC7438 



-<jr-^ 1/2 

r- y ^ MC86 



Program 
Enable 



12k 



0.05 mF I 8.2 k 

He- 



MC8602 

Qb 



— '<1 sec' — 



+ 5 V 



J 20 •- 

MS 

Delay 




1/2 
MC8602 



Cp 
— D- 



2N3905 560 



^390 _[_ 



1/4 I 
MC7438 1 43 
180 n, 1/2 W T 
<wv 4 







5in, 1/2W ^"^31* 



V1N914 



"0" 






rr; 






1.0 k 
-5.2 V 10 



1.0 k 
-5.2 V 3 



1.0 k 
-5.2 V 2 



._- O^^^ 



1.0 k 
-5.2 V 4 



; 1.0 k 
■-5.2 V 




0.1 juF 



MCM10149/ 
10549 



As 61 

5.2 V -L 



Current Source 



:2.7k ^100 



Enable 

Current 

Pulse 

J u 

> 100 /LIS 



1N914 



-O -5.2 V 



(-6 V Clamp) 



1/4 MC7438 



^O 



180 
--WV- 



: 680 
'-5.2 V 



680 
-5.2 V 



Rotary SW 



680 
-5.2 V 



15 
— o— 



680 
-5.2 V 



1N914 
or Equiv. 
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Memory Boards 
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MOTOROLA 



MMS1102 



Advance Information 



ADD-ON MEMORY CARD FOR THE LSI-11 FAMILY 

The MMS1 102 is a dual height (5.187" x 8.94") add-on memory card for the LSI-1 1 family of computers. 
It is compatible with the LSI-1 1/2 and LSI-11 processors as well as the PDP 11V03 computer systems. It 
incorporates byte parity storage as well as generation and detection logic. 




Specification Highlights 

INTERFACE LSI-1 1, "Q" Bus-Plus. 

CAPACITY 8K words x 1 6 bits, 1 6K words x 1 6 bits, 32K words x 1 6 bits. 

PARITY Optional on-board storage, generation and detection logic for both upper and lower byte. 

Parity option does not degrade access times. 

SPEED The MMS1 1 02-3X has a read access time under 300 ns. Read access time is defined here 

as the time from receipt of SYNC H to the transmission of RPLY H, assuming that the 
SYNC H to DIN H time is no greater than 160 ns. 

ADDRESSING Switch -selectable, to start on any 4K word boundary between and 128K. 

I/O PAGE USE Three switches allow any one of the lowest three kilowords of the I/O page to be used 

as Read/Write memory. 

BATTERY BACKUP Jumper selectable; allows the MMS1 102 to be operated from a separate uninterrupted 
power source (+5 BBU and +12 BBU). 

REFRESH Implemented internal to the MMS1 102 and totally transparent to the system. 



This is advance information and specifications are subject to change without notic 
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MMS1102 



MMS1102-XX ORDERING INFORMATION 



Storage Capacity 


Part Number 
(With Parity and Controller) 


Part Number 
(No Parity) 


1 6 Kilobytes 


MMS1 102-31 PC 


MMS1 102-31 


32 Kilobytes 


MMS1102-32PC 


MMS1 102-32 


64 Kilobytes 


MMS1102-34PC 


MMS1 102-34 



MMS1102-3X — AC OPERATING CHARACTERISTICS 





Read Access (ns) 


Write Access (ns) 




Typical 


Worst Case 


Typical 


Worst Case 


Access Time* 


250 


300 


125 


175 


Cycle Time** 


470 


500 


350 


400 


Refresh Latency*** 


175 


400 


175 


400 



*As measured from receipt of RSYNC H to transmission of TRPLY H. 

*This is the reciprocal of the maximum continuous transfer rate, assuming no refresh interference. 

*Occurs approximately once every 16 microseconds. 

MMS1102 POWER REQUIREMENTS 



Nominal Voltage 


Min 


Max 


Current Requirements (mA) 


Input Pins 


Standby 


Active 


Typical 


Worst 
Case 


Typical 


Worst 
Case 


+5 VDC (Total) 

+ 12 VDC 
+5 VDC (BBU) 
+ 12 VDC (BBU) 


4.75 

11.40 
4.75 
11.40 


5.25 

12.60 
5.25 
12.60 


725 
925* 

100 

400 

100 


800 
1000* 

150 

500 

150 


775 

1000* 

250 
450. 
250 


850 

1100* 

400 

550 

400 


AA2, BA2 

AD2, BD2 
AVI ** 
AS1*** 



"Parity version only. 

*ln systems without battery backup this voltage is obtained from the regular +5 V rail via an on-board jumper. 

*The +12 V supply requirement can be met via an on-board jumper from the regular +12 V rail. 

MMS1102 BACKPLANE CONNECTOR PIN ASSIGNMENT 



Row 


A ■' ■ 1 


B 


Side 


1 


2 


1 


2 


Pin 

A 
B 
C 
D 
E 
F 
H 
J 
K 
L 
M 
N 

P 
R 
S 

T 
U 
V 


BAD16L** 
BAD17 L 

GND 

\ . 
( 

GND 

BREFL 
+ 12 VBBU 
GND 

+5 VBBU 


+ 5 V 

GND 
+ 12 V' 
BDOUT L 
BRPLY L 
BDIN L 
BSYNC L 
BWTBTL 

BIAKI L \ „, 
BIAKO L f 

BBS7 L 

BDMGI L \ ,„ 
BDMGO L f 

BDAL L 
BDAL 1 L 


BDCOK H 
GND 

}■ 

GND 

GND 
+ 5V 


+5 V 

GND 
+ 12V 
BDAL 2 L 
BDAL 3 L 
BDAL 4 L 
BDAL 5 L 
BDAL 6 L 
BDAL 7 L 
BDAL 8 L 
BDAL 9 L 

BDAL 10 L 
BDAL 1 1 L 
BDAL 12 L 
BDAL 13 L 
BDAL 14 L 
BDAL 15 L 



*Must be hardwired on backplane or damage to MOS devices may result. 
**0r PRTYER or PRTYCK. 
••Hardwired on MMS1102. 
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'M) MOTOROLA 



MMSlllO 



Advance Inforixiation 



16Kx16 
LSI-11 ADD-IN SEMICONDUCTOR MEMORY 



The Motorola MMS1110 is a 16K-word x 16-bit 
plug-in main memory system designed for use with 
DEC'S LSI-11 microcomputer system. The MIV1S1 1 10 
mounts directly into a H9270 backplane slot and is 
both hardware and software compatible with the 
LSI-11 system. 

The memory module employs the IV1CI\/16604 4K 
Dynamic RAM components, mounted on a single PC 



board that contains timing, control and bus interface 
logic. Memory refreshing is controlled by the LSI-11. 
Address select changes are possible with jumpers 
to provide up to 28K of main memory. A parity 
option, which generates, stores, and checks parity on 
the MMS1110, is available for custom LSI-11 
systems. 




MMS1 110 FEATURES 

• High Density 

• Low Cost 

• Fast Access and Cycle Times 

• High Reliability 

• Byte Operation 



Modular Expandability (Address Select Jumpers) 
Options Available 

MMS1 110-1 T2Kx16 

MMS1 110-2 8Kx16 

MMS1110P 16K X 18 (parity) 

MMS1 110-3 4Kx16 



This is advance information and specifications are subject to change without notice. 
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MMS1110 



SPECIFICATIONS 



CAPACITY 

16K words p6r board 

WORD LENGTH 
16 bits 

PERFORMANCE 
Access Time 
Read Cycle Time 
Write Cycle Time 
Read-Modify-Write Cycle Time 

DC POWER REQUIREMENTS 



450 ns max 

800 ns min 

800 ns min 

1275 ns min 



+5 V ± 5% 
+12 Vi5% 
Total 



Standard 
Active* Standby 

6.0 W max 6.0Wmax 

1 2.5 W max 2.8 W max 



With Parity 

Active* Standby 

7.5 W max 7.5 W max 

1 4.0 W max 3.1 W max 



18.5 W max 



8.8 W max 



21.5 W max 



1 0.6 W max 



*Continuous operation such as DMA 

MODES OF OPERATION 
Read- Word 
Write - Word/Byte 
Read-Modify-Write Cycle - Word/Byte 

INTERFACE CHARACTERISTICS 
Compatible v\/ith DEC Q bus** 




STANDARD I/O SIGNALS 

Sync (BSYNC L) 

Data in (BDIN L) 

Data Out (BDOUT L) 

Reply (BRPLY L) 

Refresh (BREF L) 

Write Byte (BWTBT L) 

Date/Address (BDALO L - 

PpwerUp (BDCOKH) 

PHYSICAL DIMENSIONS OF BOARD 
10.45" x 8.9" X 0.44" 



BDAL15 L) 



ENVIRONMENT 
Operating 
Non-0 peraling 
Humidity 



OOC to +55OC 

-40OCto+125OC 

To 90% without condensation 



'Trademark of Digitai Equipment Corporation 
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"M) MOTOROLA 



MMS1117 



Advance Informsttion 



PDP-1 1* UNIBUS* COMPATIBLE RANDOM ACCESS MEMORIES, UP TO 128 KILOBYTES OF 
STORAGE CAPACITY PLUS OPTIONAL PARITY CONTROLLER ON A SINGLE CARD 



TheMMSm? family of 
of PDP-11* computers 
storage capacity and parity 
member of the family is 
circuit card that interfaces 
with the following models 
sors; 11/04, 11/05, 11/10 
11/50, 11/55, and 11/60. 
slot in any of the following 
DD11-D andDDII-P. 



memory systems offers owners 
in opportunity to easily add 

features to their system. Each 
contained on a single plug-in 

mechanically and electrically 
of UNIBUS* PDP-n* proces- 
, 11/34, 11/35, 11/40, 11/45, 
It plugs into a single hex SPC 
backplanes: DD1 1-B, DD1 1-C, 



The MMS1117 can provide up to 128K 8-bit bytes 
of main memory on a single module. Quick address select 
changes are possible via onboard switches. In addition, 
1 or 2 kilowords of I/O page can selectively be made 
available for random access storage. Optional parity as 
well as full parity generation, detection, and exception 
control circuits can be provided on the same card with the 
memory. No additional bus loading is imposed on the 
system by the addition of the fully compatible parity 
controller option. 




MMS1117 FEATURES 

• High Density 

• Low Cost 

• Fast Access and Cycle Times 

• Low Power 

*Trademark of Digital Equipment Corporation 



• Fully UNIBUS Compatible 

• High Reliability 

• One UNIBUS Load 



This is advance information and specifications are subject to change without noti( 
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MIVIS1117 



MMS1117 OPTION DESIGNATOR SUFFIX 



Typical Read 
Access Time 


Parity Options 




Total Storage Capacity (in Kilobytes) 




32K 


64K 


96K 


128K 


290 ns 


Parity + Controller 

Parity Data Only 

No Parity 


-32-PC 
-32-P 
-32 


-34-PC 

-34-P 

-34 


•36-PC 
-36-P 
-36 


-38-PC 
-38-P 
-38 


360 ns 


Parity + Controller 

Parity Data Only 

No Parity 


-42-PC 
-42-P 
-42 


-44-PC 

-44-P 

-44 


-46-PC 
-46-P 
■46 


-48-PC 
-48-P 
-48 


390 ns 


Parity + Controller 

Parity Data Only 

No Parity 


-52 -PC 
-52-P 
-52 


-54-PC 

-54-P 

-54 


-56-PC 

-56-P 

-56 


-58-PC 
-58-P 
-58 







ACCESS AND CYCLE TIMES 










Option Designator 
Suffix 


Write 


Read 


Cycle 


Typical 


Worst Case 


Typical 


Worst Case 


Typical 


Worst Case 


-3X 


105 


125 


290 


315 


375 


390 


-4X 


115 


135 


360 


390 


480 


500 


-5X 


115 


135 


390 


420 


560 


585 



MIVIS1117 POWER REQUIREMENTS 



Nominal Voltage 






Current Requirements 


Input Pins 


Voltage Tolerance 


Standby-Typ/WC 
(Amps) 


Active-Typ/WC 
(Amps) 


Min 


Max 


+ 5V6C 


4.75 


5.25 


2.0/2.5 


2.0/2.5 


DA2,EA2,FA2 


+■15 Vdc 


15 


20 


0.15/0.20 


0.35/0.70 


AVI, AR1, CEI.CUI 


-15 Vdc 


-7.0 


-^20 


0.015/0.030 


0.01 5/0 :030 


FB2 



MMSni7 BACK PLANE CONNECTOR PIN ASSIGNMENT 



Row 
Side 


A 


B 


C 


D 


E 


1 


1 


2 


1 


2 


^ 


2 


1 


2. 


1 


2 


1 


2 


Pin A 


















-(■5 V 




■+5 V 




-+5 V 


PinB 












L ** 














-15V 


PinC 




Gnd 




Gnd 


PA 


Gnd 




Gnd 


A12 


Gnd 




Gnd 


PinD 






■•■5BB 






D15 






A17 


A15 






Pin E 






*SSyn 


*PADE 


***VdD 


014 






WlSyn 


A16 






Pin F 












D13 






A02 


CI 






PinH 










D11 


D12 






A01 


AOO 






Pin J 












010 






SSyn 


CO 






Pin K 












D09 






*• 


A14 


A13 






PinL 












O08 


Init 




L .. 


All 








PinM 












007 






■ ., 










Pin N 


• *P1 








DCLO 


D04 






L *• 




A08 






PinP 


*P0 










005 








A10 


A07 






Pin R 


***Vdd 










001 






L ** 


A09 








PinS 










PB 


OOO 




f ** 










PinT 


Gnd 




Gnd 




Gnd 


003 


Gnd 


L ., 


Gnd 




Gnd 




Pin U 










•••Vdd 


D02 






A06 


A04 






Pin V 


***Vdd 










D06 






A05 


A03 







•Options for use with External Parity Controller. 

•Grant Continuity Jumpers 

*^DD '5 3ny voltage between +^5 Vdc and -•■20 Vdc on any one of the four listed pins. 
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(g) 



MOTOROLA 



MMS1118 



Advance Information 



16KX18BIT 

PDP-11 ADD-IN SEMICONDUCTOR 

MEMORY 



The Motorola MMS1 1 1 8 is a 1 6K x 1 8 bit plug-in main 
memory system designed for DEC'S PDP- 11/04 and 34 
computer family. Thie MMS1118 mounts directly into 
DEC'S Modified UNIBUS* and is both hardware and soft- 
ware compatible in the PDP-1 1 systems with or without 
parity. 

The system employs the low power MCM6605A-2 4K 
Dynamic RAM component. These RAM components are 



mounted on a single PC board that contains timing, con- 
trol and bus interface logic. 

With DEC'S memory management unit, the MMS1 118 
can provide up to 1 27K words of main memory. Quick ad- 
dress select changes are possible with onboard jumpers. 
The low power and fast access time of the MMS1 1 1 8 will 
greatly enhance the cost performance of a PDP-11 
computer. 






MMS1 118 FEATURES 

• High Density 

• Low Cost 

• Fast Access and Cycle Times 

• Low Power 

• Byte Operation 

• High Reliability 

*Trademark of Digital Equipment Corporation 



Modular Expandability (Address Select Jumpers) 
Module Interchangeability 
Short Circuit Memory Protection 
Optional Systems Available 

MMS1118-1 12Kx 18 

MMS1118-2 8K x 18 
Power Down/Card Select Option 
Compatible with DD1 1 L Backplane (Consult Factory) 



This is advance information and specifications are subject to ctiange without notice. 
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MMS1118 



SPECIFICATIONS 



CAPACITY 

8K, 12K and 16K words per board 

WORD LENGTH 

18 bits 

PERFORMANCE 

Access Time 

Read Cycle Time 

Write Cycle Time 

Cycle Time with Refresh Interrupt . 

DC CURRENT REQUIREMENTS 

+ 5V±5% 
+ 15V±5% 
-15V±20% 



MODES OF OPERATION 

Read — Word 
Write — Word/Byte 

INTERFACE CHARACTERISTICS 

Compatible with DEC's Modified UNIBUS* 



1 .9 A max 
400 mA max 
1 5 mA max 



550 ns max 
700 ns min 
700 ns min 
1400 ns min' 



Standby 

1 .9 A max 
60 mA max 
10 mA max 



STANDARD I/O SIGNALS 

Master Sync — MSYN 
Byte Select — CO 
Read/Write —CI 
Slave Sync — SSYN 
Parity Detect — PARDET 



Internal Slave Sync — INTSSYN 
Parity Bits — PO. P1 

DC Low — DCLO 

Address — A0-A17 

Data — D0-D15 



PHYSICAL DIMENSIONS OF BOARD 

15.7" X8.94" xO.44" 



"Continuous operation such as DMA 



ENVIRONMENT 

Operating 

Non-operating 

Humidity 



0°C to 55°C 
-40°Cto125°C 
90% without condensation 



BACKPLANE OPTIONS 



SEMI 

BACKPLANE 

DDII-C 

DDII-D 

DDII-P 



CORE 
BACKPLANE 

DDII-F 



AR1 



/+20V 
AVI 



-""-[E} 



V BV2 



SPC 
SLOT 



+ 12V 
REGULATOR 



+ 12V 
ARRAY 



1" 




+ 5V 
' ARRAY 




Semiconductor memory 
backplane DDII-C, D, P 



Without battery backup 
Cut: E4, E6, E10, E13 



With battery backup 
Cut: Er, E7, E10 



Core backplane 
DDIl-F 



With -15 V on CB2: 
Cut E4, E6, E8, E9 



Without -15 V on CB2 

With -5 V on BV2 

Cut: E5, E6, E8, E9, E13 



Power options selectable by zero ohm resistors shown above. 



ADDRESSING 



Jumper table for starting addresses 


Starting Address 
(Octal) 




Jumper selection 


starting address 


A 8 C D E 


000000 


OK 


1 1 1 0. 


020CKX) , 


, 4K 


110 1 1 


040000 


8K 


110 1 


060000 


12K 


110 1 


100000 


16K 


110 


120000 


20K 


10 11 1 


140000 


24K 


10 11 


160000 


28K 


10 10 1 


200000 


32K 


10 10 


220000 


36K 


10 1 1 


240000 


40K 


10 1 


260000 


44K 


10 1 


300000 


48K 


10 


320000 


52K 


111 1 


340000 


56K 


111 


360000 


60K 


110 1 


400000 


64K 


1 1 sO 


420000 


68K 


1-01 1 


440000 


72K 


10 1 


460000 


76K 


10 1 


500000 


80K 


10 


520000 


84K 


11. 1 


540000 


88K 


11 


560000 


92K 


10 1 


600000 


96K 


10 


620000 


100K 


1 1 


640000 


104K 


1 


660000 


108K 


1 


700000 


112K 





720000 


116K 


1111 1 


740000 


120K 


1111 



Jumper table for board options | 


Memory capacity 


Jumper selection 
F H J 


16K 
12K 
14K 

15K 


(normal use) 

only 

(Lower 2K of I/O 

page assigned to 

memory)*** 

(Lower 3K of I/O 

page assigned to 

memory)*** 


1 1 
1 If 

1 10 

1 



***Set switches A-E for starting address of 100000 (Octal) 
1=0PEN = H1GH 0=CLOSED=LOW 
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^ MOTOROLA 




MMS3418 



Acivai:ice Infopma^tioii 



128K X 18 
SEMICONDUCTOR MEMORY 



The Motorola MMS3418 Memory Array Card 
provides 128K words by 18 bits of memory. It is 
designed for use with a memory control card such as 
Motorola's MMSCC-2 in systems requiring a very 



large memory. Multiple memory array cards can 
be used to increase word length and/or number 
of words stored. 






■I ail 
























3 - "*HI 



'" '-mm'"" 









Basically the MMS3418 is an array of 144 high- 
density, 16-pin, 16K dynamic RAM devices arranged 
in eight rows of eighteen. Buffer and driver circuits 
on the card interface the array to system circuitry. 
Gate and multiplexer circuits, which are controlled 



by external signals, function to connect the proper 
combination of address, strobe, and enable signals 
to the array to provide read, write, and distributed 
refresh operations. Sequencing and timing is a func- 
tion of the associated system circuits. 



This is advance information and specifications are subject to change without notice. 
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MMS3418 



SPECIFICATIONS 



CAPACITY 

1 28K Words per Board ( K = 1 024) 

WORD LENGTH 

18 Bits per Board 

' CYCLE TIME 

Read Cycle Time 700 ns max 

Write Cycle Time 700 ns max 

Determined by associated memory control card 

ACCESS TIME . 
475 ns max 

MODES OF OPERATION 

Read 18 Bits, Write 18 Bits, Distributed Refresh 



DC POWER REQUIREMENTS 
Voltage Active Standby 



+ 5V±5% 
+ 15V + 5% 
-9V+ 10% 



2 A max 
1 A max 
0.1 A max 



2 A max 
0.6 A max 
0.1 A max 



ENVIRONMENT 

Operating Temperature to 70°C 

Non-Operating Temperature -40 to 1 25°C 

Humidity to 90% without condensation 

BOARD DIMENSIONS 
See outline diagram 



Name 




INPUT/OUTPUT SIGNALS 

Description Connector Pin 



D0toD17 

A1 to All, 
A12toA14 

RAO to RA6 

R/W 

BS 

DATA ENABLE 



RASO to RAS7 

REF 

CAS 

CAE 



Bidirectional data, 18 bits 
Memory address, 14 bits 

Refresh address, 7 bits 
Read or write control, 1 signal 
Board select, 1 signal 
Data output enable, 1 signal 
Row address strobe, 8 signals 
Refresh control, 1 signal 
Column address strobe, 1 signal 
Column address enable, 1 signal 



PI -9 to PI -26 

P2-8toP2-18, 
P2-48toP2-50 

P2-51 toP2-57 

P2-21 

P2-30 

P2-32 

P2-72toP2-65 

P2-24 

P2-26 

P2-25 
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MMS3418 MEMORY ARRAY CARD BLOCK DIAGRAM 



CO 
CO 

■(^ 

00 



I en 

I 03 









ROW 














A1 TO A14 


AOORESS 
BUFFER 


A1 TO A7 


ROW/COLUMN 
MULTIPLEXER 


HOW OR COLUMN ADDRESS 
WHEN REF IS LOW 




CAE 


COLUMN 
ADDRESS 
A8 TO A14 




^ 


CAE 








MEMORY ADDRESS 
(Bits 0-8) 






ADDRESS 
DRIVER 




MEMORY ARRAY 


ROW 


BS ^ 




U 1 



1 
2 

3 

4 
5 
6 

7 






COLUMNADDRESS 


MEMORY ADDRESS 

(Bits9-17) ^ 






^6 






- 
























NAND 
GATE 


REFRESH ADDRESS 












1 
1 


BS 


' 




WHEN REF IS HIGH * 








U144 




























BS 


CONTROL 
GATE 


STROBE DRIVER 
ENABLED WHEN ^ 






i 


1 


1 








ROW 
ADDRESS 
STROBE 
DRIVER 










REF , 






•^— 


BS IS LOWOR REFHIGH 




REF ^ 


CONTROL 
BUFFER 








* 








RASO 








MRASO TO MRAS7 




TO 
BAS7 ^ 


RASO TO RAS7 


TOROWS OTHROUGH 7RESPECTIVELY 
ONE LINE LOW IN READ/WRITE 






BS ^ 


ROW ADDRESS STROBE. 8 LINES 


ALL LINES LOW IN REFRE 


SH 

). 1.2.3 
.5.6.7 






CONTROL 
GATE 


WRITE/READ ^ 




WRO AND WR2 TO ROWS ( 




DATA ENABLE 


DATA ENABLE 










WRITE/READ 
DRIVER 


ALL LOW IN WRITE 




R/W 


DRIVER ENABLED WHEN 
REF IS LOW. AND DATA 
ENABLE IS HIGH 


ALL HiGH IN READ AND REFRESH 












CASO AND CAS2 TO ROWS 0.1.2.3 
CAS1 AND CASS TO ROWS 4.5.6.7 
ALL LOW WHEN REF AND CAS BOTH LOW 










CAS 


COLUMN 
ADDRESS 
STROBE 
DRIVER 






BI-DIRECTION 


















DATA TRANSCEIVER DRIVER 
TO BUS ENABLED WHEN 
,,BS. DATA ENABLE. AND R/W ARE HIG 








H 
.L DEVICES 






AL DATA BUS 


DATA 
TRANSCEIVER 


010 TO DM7 DATA IN TO A 




DO TO D17 


DOO TO D017 DATA OUT FROM ALL DEVIC 














ES 




































MMS3418 



MMS3418 MEMORY ARRAY CARD TIMING DIAGRAM (all times in nanoseconds) 

700 MAX 



ADDRESS y/^ Z 



1 00 MIN J 

* 120 MAX n 



WRITE DATA W/ TTTTZPT/ i 



DATA ENABLE S 
BOARD SELECT 
(ACTIVE LOW) 



VALID ADDRESS 



- ^////////////////M//////M 



r- 



35 MIN/55MAX 



N^ 



145 MIN 
165 MAX 



MAX 
- < DATA BUS ENABLE 



3C 



MAX " 



- y///////////////////. 



jr 



H h^ 



\. 



.yzzz^ 



BOARD OUTLINE AND DIMENSIONS 
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MOTOROLA 



MMS68102 



Advance Information 



16K X 8 NON-VOLATILE SEMICONDUCTOR MEMORY 



The Motorola MMS68102 is a 16K x 8-Bit Non-Volatile 
Memory System designed for use with the M6800 EXOR- 
ciser System.* 

The system employs the MCM6605 22 pin 4K dynamic 
RAM component. These RAM components are mounted 
on a single PC board that contains timing, control, and 
bus interface logic. The refresh requirement is handled 
by stealing cycles from the processor. CMOS logic is 
used in the refresh and powerfail circuits to allow low 
power battery backup operation. 



The MMS681 02, using an external battery backup cir- 
cuit, has the capability of refreshing itself while power is 
removed from the EXORciser power supply. This refresh 
capability enables the module to retain its stored data 
during a power loss. 

The MMS68102 may be paralleled to provide 64K 
words of memory. Onboard jumpers provide easy address 
select changes. 




MMS68102 FEATURES 

• High Density 

• Low Cost 

• Fast Access and Cycle Times 

• High Reliability 

• Modular Expandability (Address Select Switches) 
Trademark of Motorola, Inc. 



• Module Interchangeability 

• Low Power Battery Backup Operation 

• Systems Available 
MMS68102-1 8Kx8 
MMS68102A 16Kx9 
MMS68102A-1 8Kx9 



This (S advance information and specifications are subject to change without notice. 
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MMS68102 



SPECIFICATIONS 



CAPACITY 
1 6K words per board 

WORD LENGTH 
8 bits 

PERFORMANCE 
Access Time** 
Read Cycle Time 
Write Cycle Time 
Refresh Cycle Time 



INTERFACE CHARACTERISTICS 
M6800 EXORciser Compatible 



280 ns max 
1.0 nts min 
1 .0 ns min 
1.0 MS min 



**Measured from rising edge of MEMCLK 
DC POWER REQUIREMENTS 1 6K x 8(9) 



+ 5V±5% 
+ 12V±5% 

Total 



Active*** 

4.2 Wmax 
3.4 Wmax 



Standby 

4.2 Wmax 
1 .4 Wmax 



Battery 
Backup 

.3 Wmax 



STANDARD I/O SIGNALS 




Memory Clock 


(MEMCLK) 


Valid Memory Address 


(VMA) 


ReadA/Vrite 


(RA/V) 


Address 


(AG-A15J 


Data 


(D5-D7) 


Valid User Address 


(VUA) 


Refresh Request 


(R^FREO) 


Refresh Grant 


(REFGRANT) 


Battery + 1 2 Volts 


(BAT +12) 


ADDITIONAL I/O SIGNALS 




Power Fail (12 Volt Signal) 


(STDBY) Pin V 


Refresh Clock (1 2 Volt Signal) 


(REFCLK) Pin 27 


Parity Data 


(D8) Pin 28 



7.6 Wmax 5,6 Wmax .3 Wmax 



MODES OF OPERATION 
Read Cycle 
Write Cycle 

***Continuous operation such as DMA 
PREPROGRAMMING: 

• CAUTION. The MMS68102 comes prewired 
in the following manner: 

(1 ) Master Refresh 

(2) VUA 

(3) Lower 32K Address Boundary 

For Alterations of the ^bove see Table 1 . 



PHYSICAL DIMENSIONS OF BOARD 
6" X 9.75" X .5" 



ENVIRONMENT 
Operating 
Non-Operating 
Humidity 

Table 1 



0°C to 70°C 

-40°Cto125°C. 

To 90% without condensation 



OPTIONS 


JUMPERS IN 


JUMPERS OUT 


VUA 
VMA 


E4 
E5 


E5 
E4. 


Master Refresh 
Slave Refresh 


El 8. E6 


El 8.E6 


Lower 32K 
Upper 32K 


E3 
E2 


E2 
E3 



ADDRESSING 




A fully populated MMS68102 can be programmed with 
jumpers to occupy a 1 6K Memory Address Space, but 
must be mapped on a 32K boundary. 

The independent 4K blocks of the MMS68102 are 
shown as blocks A, B, C, & D in Figure 1 . These blocks 
need not be mapped into any contiguous address. space, 
but should not be mapped into the same one. 



An example of mapping block A into address space 
(12K-16K) is as follows: 

Lower 32K is selected with E2 out & E3 in. 

Block A enable Pin 9 or 10 of J1 , from Table 3, is con- 
nected to Pin 7 of J1 , from Table 2, for the (1 2K-1 6K) ad- 
dress space. 





SE6 
El L2E3 


1 BLOCK A 1 




1 ./eLOCK B 1 




1 BLOCK C 1 




1 BLOCK D 1 


0E4 
' 1 • «E5 



Table 2 



Table 3 



Pin A 



y^ 



Figure 1 



LOWER 32K 


UPPER 32K 


J1 






PIN 


0K-4K 

4K-8K 

8K-12K 

12K-16K 

16K-20K 

20K-24K 

24K-28K 

28K-32K 


32K-36K 
36K-40K 
40K-44K 
44K-48K 
48K-52K 
52K-56K 
56K-60K 
60K-64K 


1 
3 
5 
7 
2 
4 
6 
8 



J1 


BLOCK ENABLE 


PIN 




98.10 
11 8.12 
138.14 
158.16. 


A 
B 
C 
D 
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MOTOROLA 



MMS68103 



Advance Irkformation 



1 6K X 8 SEMICONDUCTOR MEMORY 
FOR M6800 SYSTEMS 



The Motorola MMS68103 is a 1 6K-word x 8-bit 
plug-in memory module designed for use with 
M6800 based systems. 

The module employs high density, 16-pin, 4K 
dynamic RAM components, mounted on a single PC 
board that contains timing, control, and bus inter- 
face logic. A hidden refresh scheme requires no 



additional cycles or interface from the CPU. This 
permits the use of valuable CPU time for purposes 
other than refreshing. 

The MMS681 03 can provide up to 64K words of 
memory. Address select changes are easily made 
with on-board address jumpers. 




MMS68103 FEATURES 



• Hidden Refresh 


• MEK6800D2 Compatible 


• High Density 


• MicroModule Compatible 


• Low Cost 


• Options Available 


• Fast Access and Cycle Times 


MMS68103-1 8Kx8 


• High Reliability 


MMS681 03A 1 6-K x 9 


• Modular Expandability (Address Select 


MMS68103A-1 8Kx9 


Jumpers) 





This is advance information and specifications are subject to ctiange wittiout notice. 
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MMS68103 



SPECIFICATIONS 

CAPACITY 

1 6K words per board 

WORD LENGTH 
8 bits 

PERFORMANCE 

Access Time 475 ns max 

Read Cycle Time 1 .0 jus min. 

Write Cycle Time 1 .0 /us min. 



2.5 US max* 
2.5 «s max* 



*(256 B02 cycles required within 640 »s) 



DC POWER REQUIREMENTS 

+6 V ±5% 
+1 2 V ± 5% 
-12 V±10% 
Total 



Active* Standby 

6.0 W max 6.0 W max 

4.0 W max 2.0 W max 

0.02 W max 0.02 W max 

1 0.02 W max 8.02 W max 

•Continuous operation such as DMA 



MODES OF OPERATION 

Read Cycle 
Write Cycle 

INTERFACE CHARACTERISTICS 
MC6800 Compatible 




STANDARD I/O SIGNALS 



Bus 02 


(B02) 


Valid User Address 


(VUA) 


Read/Write 


(R/W) 


Address 


(A0-A1 5) 


Data 


(D0-D7) 



PHYSICAL DIMENSIONS OF BOARD 
6.00" x 9.75" X 0.44" 



ENVIRONMENT 

Operating 

Non-Operating 

Humidity 



OX to 70*0 

-40X to 1 25'C 

To 90% without condensation 
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MOTOROLA 



MMS68104 



1 6K X 8 SEMICONDUCTOR MEMORY 
FOR M6800 SYSTEMS 



The Motorola MMS681 04 is a 1 6K x 8-bit plug in mem- 
ory system designed for use with the MEK6800D2 Kit. 

The system employs the high density 16 pin 4K 
dynamic RAM component. These RAM components are 
mounted on a single PC board that contains timing, con- 



trol, and bus interface logic. The system employs a 
handshake refresh that interfaces with the CPU. 

The MMS681 04 can provide up to 64K words of memo- 
ry. Address select changes are easily made with on- 
board address jumpers. ■ 




MMS681 04 FEATURES 

• High Density 

• Low Cost 

• High Reliability 

• Modular Expandability (Address Select Jumpers) 
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MMS68T04 



SPECIFICATIONS 



CAPACITY 






1 6K words per board 






WORD LENGTH 






8 bits 






PERFORMANCE 






Access Time 650ns max" 
, Read Cycle Time 1 .5^8 min 
Write Cycle Time 1.5/iS min 
•From leading edge of MEMCLK 




DC CURRENT REQUIREMENTS 




+ 5V ±5% 
+ 12 V ±5% 
- 1 2 V ± 1 0% 


Active** 

920 mA max 

450 mA max 

1 mA max 


Standby 

920 mA max 
80 mA max 
TO mA max 


Total 


1 ,4 A max 


1.1 A max 


"Continuous operation such as DMA 





INTERFACE CHARACTERISTICS 

MC6800 Compatible 



STANDARD I/O SIGNALS 




t^emory Clock 
Val id Ivlemory 


(MEMCLK) 

(VMA) 
(R/W) 
(A0-A15) 
(D0-D7) 


Refresh Grant (REF GNT) 


Address 
Read/Write 
Address 
Data 


Refresh Request (REF REQ) 


PHYSICAL DIMENSIONS OF BOARD 


6,00'x9.75"x 


0,44" 




ENVIRONMENT 






Operating 

Non-Operating 

Humidity 




0°C to 50°C 

- 40°C to 1 25°C 

To 90% without condensation 



ADDRESSING 

The MMS68104 can be programmed with jumpers to occupy 16K in a 64K memory address space in independent 8K 
blocks. To map the first 8K block into an address space, connect either J1 -10, 13, 14 or 16 to the indicated pin in the 
following table. To map the second 8K block into an address space, connect either J1 -9, 1 1 , 1 2 or 1 5 to the indicated pin 
in the following table. 



HEXADECIMAL 


ADDRESS 


PIN NUMBER 


ADDRESS 


SPACE 


ON J1 


0000 — 1FFF 


OK— 8K 


1 


2000 — 3FFF 


8K — 16K 


2 


4000 — 5FFF 


16K— 24K 


4 


6000 — 7FFF 


24K — 32K 


6 


8000 — 9FFF 


32K — 40K 


3 


AOOO— BFFF 


40K — 48K 


5 


COOO — DFFF 


48K — 56K 


7 


EOOO — FFFF 


56K — 64K 


8 



MEMORY EXPANSION 

Four [\/llvlS68104 memory boards may be connected to the same bus to provide up to 64K words. When two or more 
f^MSeSI 04s are connected to tfie same bus. El should be removed from all but one of the memory boards. (El is a green 
zero ohm jumper located near the connector edge on the l\/l(VIS68104.) This enables the one IVIIVIS68104 to act as the 
master when requesting refresh cycles which all of tfie memory boards utilize. 



APPLICATION TO MEK6800D2 KIT 




The following is a description of the modifications and 
additions that are needed for using the MMS68104 
memory card in the MEK6800D2 kit. 

1. Unplug 6810 RAMS {U14, U16, U18, U19) on kit 
board. 

2. Cut foil path to U7, pin 4. Tie pin 4 to +5V. 

3. Plus, the following additions: See Figure 1 . 

4. For further information on adding data terminal and 
memory expansion refer to Application Note 771 . 



U15 MC6871B 
MPU CLOCK 



The "U" prefix refers to 
existing D2 kit IC 
packages. 

,+5V 

112 ^L. 

1 i t I jy/ Jk.' 

FROM U9, PIN 9 ■ 



ADD CIRCUITRY 

TO WIRE WRAP AREA 

ON KIT BOARD 




Figure 1 
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SCHEMATIC REVISION 2 

APPLIES TO MEMORY BOARD REV A 



MMS681 04 Memory System Read/Write 
Schematic Diagram 





N3 
N3 




MMS681 04 Memory System Refresh 
Schematic Diagram 



SEE READ/WRITE SCHEMATIC 

SCHEMATIC REVISION 2 

APPLIES TO MEMORY BOARD REV A 



CO 

a 

00 

o 
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MOTOROLA 



MMS80810 



Advance Informatioxi 



32K X 8 SEMICONDUCTOR MEMORY 
FOR 8080A SYSTEMS 



The Motorola MMS80810 is a 32K-word x 8 bit plug in 
memory system designed for use with 8080A based 
systems and is pin compatible with SBC 80/10 single 
board computer. 

The system employs the high density 16 pin 4K 
dynamic RAM component. The RAM components are 
mounted on a single PC board that contains timing, con- 
trol and bus interface logic. Refresh logic is also con- 



tained on the memory board. A refresh cycle is generated 
by on-board refresh logic and is asynchronous to the 
CPU. 

A fully populated MMS80810 can be programmed with 
jumpers to occupy 32K words out of a possible 64K 
memory space in independent 8K segments. The 8K 
segments must begin at 8K boundaries. Address select 
changes are easily made with on-board address jumpers. 




MMS80810 FEATURES 

• High density 

• Low cost 

• Fast access and cycle times 

• High Reliability 

• Modular Expandability (Address Select Jumpers) 



• Modular interchangeability 

• Optional Systems Available: 

MMS80810-1 , 16Kx8 



This is advance inforniation and specifications are subject to change without notice. 
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MMS80810 



SPECIFICATIONS 



CAPACITY 

32K words per board 

WORD LENGTH 
8 bits 

PERFORMANCE 

Access Time 
Read Cycle Time 
Write Cycle Time 



400 ns max* 
760nsmin* 
760nsmin* 



INTERFACE CHARACTERISTIC 


:s 


SBC 80/10 Compatible 




STANDARD I/O SIGNALS 




Read 


MRDC/ 


Write 


MWTC/ 


System Reset 


INIT/ 


Address 


ADR0/-ADRF/ 


Data 


DAT0/-DAT7/ 


Transfer Acknowledge 


XACK/ 



* Refresh cycle can extend these times by 760 ns. 



MODES OF OPERATION 



PHYSICAL DIMENSIONS OF BOARD 
12"x6.75"x0.5" 



Read Cycle 
Write Cycle 



ENVIRONMENT 



Operating 

Non-Operating 

Humidity 



CC to 70°C 
-40°Cto125°C 
To 90% without 
condensation 



DC POWER REQUIREMENTS 



+ 5V±5% 

-l-12V±5% 

-5V±10% 

Total 



32Kx8 



Active* 

6.0 Wmax 
7.5 Wmax 
0.1 Wmax 

13.6 Wmax 



'Continuous operation such as DMA 



Standby 

6.0 Wmax 

3.0 W max 
0.1 Wmax 

9.1 Wmax 



16Kx8 



Active* 

6.0 W max 
6.5 W max 
0.1 Wmax 

1 2.6 W. max 



Standby 

6.0 W max 

1 .5 W max 
0.1 Wmax 

7.6 W max 




I.e. SOCKET MEMORY ADDRESS PIN OUT 


HEXADECIMAL 


ADDRESS 


PIN# 


ADDRESS 


SPACE 


0NJ1 


0000-1 FFF 


0K-8K 


1 


2000-3FFF 


8K-16K 


3 


4000-5FFF 


16K-24K 


5 


6000-7FFF 


24K-32K 


7 


8000-9FFF 


32K-40K 


2 


AOOO-BFFF 


40K-48K 


4 


COOO-DFFF 


48K-56K 


6 


EOOO-FFFF 


56K-64K 


8 



Table 1. 



3 1 



^} 



8K BLOCK ENABLES 


Block 


Pin# 




0NJ1 


A 


9,10 


B 


11,12 


C 


13,14 


D 


15,16 



Figure 1 . 



Table 2. 



The independent 8K blocks of the MMS80810 are 
shown as blocks A, B, C & D in Figure 1 . These blocks 
need not be mapped into any contiguous address space, 
but should not be mapped into the same one. 

An example of mapping block A into address space 
(8K-16K) is as follows: 

Block A Enable Pin 9 or 1 of J1 , from Table 2 is con- 
nected to Pin 3 of J1 , from Table 1 , for the (8K-16K) ad- 
dress space. For 16K, blocks A & B will be populated. 
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Mechanical Data 




6-1 



1 



6-2 



MECHANICAL DATA 

The packaging availability for each device is indicated on the individual data sheets. Dimensions 
for the packages are given in this section. 



14-PIN PACKAGES 




CERAMIC PACKAGE 
CASE 632 



"■SEATING ■■ J. 

PLANE 



DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


19.05 


19.94 


0.750 


0.785 


B 


6.10 


7.49 


0.240 


0.295 


C 


- 


5.08 


_ 


0.200 


D 


0.38 


0.58 


0.015 


0.023 


F 


1.40 


1.77 


0.055 


0.070 


G 


2.54 BSC 


0.100 BSC 1 


H 


1.91 


2.29 


0.075 


0.090 


J 


0.20 


0.38 


0.008 


0.015 


K 


3.18 


5.08 


0.125 


0.200 


L 


7.62 BSC 


0.3OO BSC 


M 


- 


15" 


- 


15" 


N 


0.51 


1.02 


0.020 


0.040 




NOTES: 

1. ALL RULES AND NOTES ASSOCIATED 
WITH MQ-001 AA OUTLINE SHALL APPLY. 

2. DIMENSION "L"TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION "A" AND "B" (632-06) DO 
NOT INCLUDE GLASS RUN OUT. 

4. LEADSWITHIN0.25mm(0.010)DIA 

OF TRUE POSITION AT SEATING PLANE 
AND MAXIMUM MATERIAL CONDITION. 



CASE 632-06 



PLASTIC PACKAGE 
CASE 646 





A A A A A A A 




Q-* 


14 8 


t 

B 


P— 


V V V V V V V 

A 


\ 



Note 4 




I 11 II VseatingI-k 

Hh- — H G f— —HI— D PLANE 



P^ 



U 



DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


18.18 


19.56 


0.715 


0.770 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


5.08 


0.160 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.02 


1.78 


0.040 


0.070 


G 


2.54 BSC 


0.100 BSC 1 


H 


1.32 


2.41 


0.052 


0.095 


J 


0.20 


0.38 


0.008 


0.015 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.62 BSC 


0.300 BSC 1 


M 


0" 


10O 


0° 


IQo 


N 


0.51 


1.02 


0.020 


0.040 



CASE 646-05 




1. LEADSWITHINO.ISmm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION'!" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

3. DIMENSION "B" DOES NOT 
INCLUDE MOLD FLASH. 

4. ROUNDED CORNERS OPTIONAL. 
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MECHANICAL DATA (Continued) 



16-PIN PACKAGES 



CERAMIC PACKAGE 
CASE 620 



hnnnnnn ri 



uuuuuuuu 




1. LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 

2. PACKAGE INDEX: NOTCH IN LEAD 
NOTCH IN CERAMIC OR INK DOT. 

3. DIM "L"TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 





■-Wm 



4. DIM "A" AND "B" DO NOT INCLUDE 

GLASS RUN-OUT. 
6. DIM "F" MAY NARROW TO 0.76 mm 

(0.030) WHERE THE LEAD ENTERS 

THE CERAMIC BODY. 



DIM 


MILLIMETERS 


INCHES I 


MIN 


MAX 


MIN 


MAX 


A 


19.05 


19.94 


0.750 


0.785 


B 


6.10 


7.49 


0.240 


0.295 


C 


- 


5.08 


_ 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.40 


1.78 


0.055 


0.070 


G 


2.54 BSC 


0.100 BSC 1 


H 


0.51 


1.14 


0.020 


0.045 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


5.08 


0.125 


0.200 


L 


7.62 BSC 


0.300 BSC 1 


M 


_ 


15" 


_ 


15" 


N 


0.51 


1.02 


0.020 


0.040 



CASE 620-06 



CERAMIC PACKAGE 
CASE 650 





NOTES: 

1. LEAD NO. 1 IDENTIFIED BY TAB 
ON LEAD OR DOT ON COVER. 

2. LEADS WITHIN 0.13 mm (0.005) 
TOTAL OF TRUE POSITION AT 
MAXIMUM MATERIAL CONDITION. 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


9.40 


10.16 


0.370 


0.400 


B 


6.22 


7.24 


0.245 


0.285 


C 


1.52 


2.03 


0.060 


0.080 


D 


0.41 


0.48 


0.016 


0.019 


F 


0.08 


0.15 


0.003 


O.QOB 


G 


1.27 BSC 


0.050 BSC I 


H 


0.64 


0.89 


0.025 


0.035 


K 


6.35 


9.40 


0.250 


0.370 


L 


18.92 


- 


0.745 


- 


N 


_ 


0.51 


- 


O.020 


R 


- 


0.38 


- 


0.015 



CASE 650-03 
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MECHANICAL DATA (Continued) 



16-PIN PACKAGES (Continued) 



CERAMIC PACKAGE 
CASE 690 



16 

) 
o 

1 




-1 1— 1, 
9 

8 


B 

1 


-. A ► 





PWW^KHJij 



Mir 



I I 



-SEATING PLANE 




^~*-| M 



V 



iJOTE: 

1. LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION ATSEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 



DIM 


MILLIMETERS 


INCHES 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


20.07 


20.57 


0.790 


0.810 


A 


20.07 


20.57 


0.790 


0.810 


B 


7.11 


7.62 


0.280 


0.300 


B 


7.11 


7.62 


0.280 


0.300 


C 


2.67 


3.81 


0.105 


0.150 


C 


2.67 


3.94 


0.105 


0.155 


D 


0.38 


0.53 


0.015 


0.021 


D 


0.38 


0.53 


0.015 


0.021 


F 


0.76 


1.40 


0.030 


0.055 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.100 BSC 


G 


2.54 BSC 


0.100 BSC 


H 


0.76 


1.78 


0.030 


0.070 


H 


0.76 


1.78 


0.030 


0.070 


J 


0.20 


0.30 


0.008 


0.012 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.56 


4.06 


0.140 


0.160 


K 


3.18 


5.08 


0.125 


0.200 


L 


7.62 BSC 


0.300 BSC 


L 


7.62 BSC 


0.30( BSC 


M 


_ 


10" 


- 


10" 


M 


- 


10" 


- 


10" 


N 


0.38 


1.40 


0.015 


0.055 


N 


0.38 


1.40 


0.015 


0.055 




CA 


SE 69 


0-11 








CASE 690-12 





PLASTIC PACKAGE 
CASE 648 



lo 



nruijinjiiiji 



UUUUUUUU' 



OPTIONAL LEAD 
CONFIG. (1,8,9,8(16) 

"NOTE 5 




hL -^g^JLdsLng-^^ -^Lj ^-^^ 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MA)^ 


A 


18.80 


21.34 


0.740 


0.840 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


5.08 


0.160 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.02 


1.78 


0.040 


0.070 


G 


2.54 BSC 


0.100 BSC 1 


H 


0.38 


2.41 


0.015 


0.095 


J 


0.20 


0.38 


0.008 


0.015 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.62 BSC 


0.300 BSC 1 


M 


0" 


100 


0" 


100 


N 


0.51 


1.02 


0.020 


0.040 



CASE 648-05 



NOTES: 

1. LEADSWITHIN0.13mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL 

3. DIMENSION "B" DOES NOT 
INCLUDE MOLD FLASH. 

4. "F" DIMENSION IS FOR FULL 
LEADS. "HALF" LEADS ARE 
OPTIONAL AT LEAD POSITIONS 
1,8, 9, and 16). 

5. ROUNDED CORNERS OPTIONAL 
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MECHANICAL DATA (Continued) 



18-PIN PACKAGES 



CERAMIC PACKAGE 
CASE 680 




SEATING PLANE 






NOTES: 

1. LEADS WITHIN 0.13 mm (0.005) RAD DF 
TRUE POSITION AT SEATING PLANE AT 
MAXIMUM MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


22.48 


23.24 


0.885 


0.915 


B 


7.16 


7.57 


0.282 


0.298 


C 


3.18 


4.27 


0.126 


0.168 


D 


0.38 


0.58 


0.015 


0.023 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.100 BSC 1 


H 


1.02 


1.52 


0.040 


0.060 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.68 


4.44 


0.105 


0.175 


L 


7.37 


7.87 


0.290 


0.310 


M 


- 


10O 


_ 


10O 


N 


0.38 


1.40 


0.015 


0.055 



CASE 680-06 



PLASTIC PACKAGE 
CASE 707 



rinririnnnriri 




18 10 
) 

Q 


t 

B 

1 


U U U IJ u u uu u 

'A 






J^W- 




NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (0), 
SHALL BE WITHIN 0.25mm(0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


22.22 


23.24 


0.875 


0.915 


B 


6.10 


6.60 


0.240 


0.260 





3.94 


4.57 


0,155 


0.180 


D 


0.36 


0.56 


0.014 


0.022 


F 


1.27 


1.78 


0.050 


0.070 


G 


2.54 BSC 


0.100 BSC 1 


H 


1.02 


1.52 


0.040 


0.060 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.62 BSC 


0.300 BSC 1 


M 


OO 


15" 


0° 


151 


N 


0.51 


1.02 


0.020 


0.040 



CASE 707-02 
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MECHANICAL DATA (Continued] 



18-PIN PACKAGES (Continued) 



PLASTIC PACKAGE 
CASE 701-01 



^p,f^^,^,^'^,^/\ 




18 10 

P 


f 
B 

i 


A 







SEATING 
- PLANE 



--1W-J 



NOTES: 

1. LEADSWITHIN0.13mm 
(0.005) RADIUM OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION 
(DIM "G"). 

2. DIMENSION "L"TO CENTER 
OF LEADS WHEN FORMED 
PARALLEL. 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


23.11 


23.88 


0.910 


0.940 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


4.57 


0.160 


0.180 


D 


0.38 


0.51 


0.015 


0.020 


F 


1.02 


1.52 


0.040 


0.060 


G 


2.54 BSC 


0.100 BSC 


H 


1.32 


1.83 


0.052 


0.072 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.37 


7.87 


0.290 


0.310 


IVl 


OO 


10° 


0" 


10° 


N 


0.51 


1.02 


0.020 


0.040 



CASE 701-01 



22-PIN PACKAGES 



CERAMIC PACKAGE 
CASE 677 



22 




12 

n 


, 


,..) 


1 


-* 


NOTE 3 ' ^^ 
A ^ 





[TITI 


nnnnr 


1 K 


-J*D 


j SEATI 

-*► G 1-^ _^ 


NG PLANE 



NOTES: 

1. LEADS WITHIN 
0.13 mm (0.005) 
RADIUS OF TRUE 
POSITION AT 
MAXIMUM 
MATERIAL 
CONDITION. 

2. DIMENSION "L" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

3. EXPOSED CONTACT 
TO LEAD 1, 
OPTIONAL. 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


27.15 


27.71 


1.069 


1.091 


B 


9.65 


10.06 


0.380 


0.396 


C 


2.79 


3.56 


0.110 


0.140 


D 


0.38 


0.53 


0.015 


0.021 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.100 BSC 


H 


0.51 


1.52 


0.020 


0.060 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


4.45 


0.125 


0.175 


L 


9.91 


10.41 


0.390 


0.410 


M 


- 


100 


- 


10O 


N 


0.64 


1.27 


0.025 


0.050 



^^\^ 



CASE 677-05 
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MECHANICAL DATA (Continued) 



22-PIN PACKAGES (Continued) 



PLASTIC PACKAGE 
CASE 708 



n 


n n 


n 


n 


n 


r^ A (^ 


ri 


.±.j... 




) 
















B 


o 














J, 


1 



UUUUUiJUUiJUiJ 





A 






"■ 




,N ♦ 


Ht^ ^gI 


i 


^F 


_ _ _ 


.J^'^ 


\ 


1 K 


— lU-D Vsj 


AIM PIANE 1 



^^ 



.^\- 



NOTES: 



POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25mm(0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 
DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


28.83 


29.59 


1.135 


1.165 


B 


8.84 


9.14 


0.340 


0.360 


C 


4.57 


5.08 


0.180 


0.200 


D 


0.36 


0.51 


0.014 


0.020 


F 


1.02 


1.52 


0.040 


0.060 


G 


2.41 


2.67 


0.095 


0.105 


H 


1.78 


2.03 


0.070 


0.080 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.05 


3.56 


0.120 


0.140 


L 


9.65 


10.16 


0.380 


0.400 


M 


0" 


10" 


0" 


10" 


N 


0.51 


1.02 


0.020 


0.040 



CASE 708-01 



24-PIN PACKAGES 



CERAMIC PACKAGE 
CASE 684 



n n n n n n n n „. D n n n 



Uuuuuuuuuuuu 



NOTES; 

1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE WITH MAXIMUM 
MATERIAL CONDITION. 

2. LEAD NO. 1 CUT FOR 
IDENTIFICATION, OR 
BUMP ON TOP. 

3. DIM "L" TO INSIDE 

OF LEADS, (MEASURED 
0.51 mm (0.020) BELOW 
PKG BASE) 






DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


29.34 


30.86 


1.155 


1.215 


B 


12.70 


14.22 


0.500 


0.560 


C 


3.05 


3.94 


0.120 


0.155 


D 


0.38 


0.51 


0.015 


0.020 


F 


0.89 


1.40 


0.035 


0.055 


G 


2.54 BSC 


0.100 BSC 1 


H 


0.89 


1.40 


0.035 


0.055 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.92 


3.68 


0.115 


0.145 


L 


14.86 


15.87 


0.585 


0.625 


M 


_ 


150 


- 


150 


N 


0.51 


1.14 


0.020 


0.045 



CASE 684-04 
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MECHANICAL DATA (Continued) 



24-PIN PACKAGES (Continued) 



CERAMIC PACKAGE 
CASE 623 



nnnnnnnnnnnn 




M 13 




) 


B 

1 


1 12 




uuuuuuuuuuuu 

A \ 



SEATING PLANE 




NOTES: 

1.DIM"L"T0 CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 



2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 
(WHEN FORMED PARALLEL) 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


31.24 


32.26 


1.230 


1.270 


B 


12.70 


13.72 


0.500 


0.540 


C 


4.06 


5.59 


0.160 


0.220 


D 


0.41 


0.51 


0.O16 


0.020 


F 


1.27 


1.52 


0.050 


0.060 


G 


2.54 BSC 


0.100 BSC 1 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.29 


4.06 


0.090 


0.160 


L 


15.24 BSC 


0.600 BSC 1 


M 


0" 


15" 


0° 


15" 


N 


0.51 


1.27 


0.020 


0.050 



CASE 623-03 



CERAMIC PACKAGE 
CASE 623A 



nnnnnnnnnnnn 




24 13 


t 


r C J 


B 


1 12 




UUUUUUUUUUUU 

A -A 



SEATING PLANE 




NOTES: 

1. DIM "L"TO CENTER OF 2. LEADS WITHIN 0.13 mm 



LEADS WHEN FORMED 
PARALLEL. 



(0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL 
CONDITION. (WHEN FORMED 
PARALLEL). 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


31.24 


32.26 


1.230 


1.270 


8 


12.70 


13.72 


0.500 


0.540 


C 


4.06 


5.84 


0.160 


0.230 


D 


0.41 


0.51 


0.016 


0.020 


F 


1.27 


1.52 


0.050 


0.060 


G 


2.54 BSC 


0.100 BSC 1 


J 


0.20 


0.30 


O.O08 


0.012 


K 


2.29 


4.06 


0.090 


0.160 


L 


15.24 BSC 


0.600 BSC 


M 


OO 


15" 


0" 


150 


N 


0.51 


1.27 


0.020 


0.050 



CASE 623A-01 
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MECHANICAL DATA (Continued) 

24-PIN PACKAGES (Continued) 



CERAMIC PACKAGE 
CASE 716 



NOTE: 

1. LEADS TRUE POSITIONED WITHIN 
0.25mni (0.010) OIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 
CONDITION. 

2. DIM "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 



=r=t=T 



JUd 



=^JL 



—J M-— I 



2t 


P 




-] 




1 


) 




o 




1 
B 

1 






















A 









NOTE: 

1. LEADS TRUE POSITIONED WITHIN 
0.25mm (0.010) OIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 
CONDITION. 

2. DIM "L"TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 





DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


27.64 


30.99 


1.088 


1.220 


B 


14.94 


15.34 


0.588 


0.604 


C 


2.87 


4.32 


0.105 


0.170 


D 


0.38 


0.53 


0.015 


0.021 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.101 BSC 1 


H 


0.76 


1.78 


0.030 


0.070 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.54 


4.19 


0.100 


0.165 


L 


14.99 


15.49 


0.590 


0.610 


M 


- 


IQO 


- 


10" 


N 


1.02 


1.52 


0.040 


0.060 



CASE 716-06 




DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


27.64 


30.99 


1.088 


1.220 


B 


14.94 


15.34 


0.588 


0.604 


C 


3.18 


5.08 


0.125 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


0.7G 


1.40 


0.030 


0.055 


G 


2.54 BSC\ 


0.100 BSC 1 


H 


0.76 


1.78 


0.030 


0.070 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.54 


4.19 


0.100 


0.165 


L 


14.99 


15.49 


0.590 


0.610 


M 


- 


10" 


- 


IQO 


N 


1.02 


1.52 


0.040 


0.060 



CASE 716-07 



■ 
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MECHANICAL DATA (Continued) 
24-PIN PACKAGES (Continued) 



PLASTIC PACKAGE 
CASE 709 





wmwfc: i 



hI ^g[— J i J 

F D ^SEATING 

PLANE 



'^J 




NOTES: 

1. POSITIONALTOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25 mm (0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 



DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


31.37 


32.13 


1.235 


1.265 


B 


13.72 


14.22 


0.54O 


0.560 


C 


3.94 


5.08 


0.155 


0.200 


D 


0.36 


0.56 


0.014 


0.022 


f 


1.02 


1.52 


0.O4O 


0.060 


G 


2.54 BSC 


0.100 BSC 1 


H 


1.65 


2.03 


0.065 


0.080 


J 


0.20 


0.38 


0.008 


0.015 


K 


2.92 


3.43 


0.115 


0.135 


L 


15.2^ BSC 


0.600 BSC 1 


M 


0" 


15" 


0" 


15" 


N 


0.51 


1.02 


0.O2O 


0.040 



CASE 709-02 
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NOTES 
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NOTES 



NOTES 



NOTES 



NOTES 



NOTES 




SELECTOR 

GUIDES 

CROSS-REFERENCE 




NMOS Memories 
RAM, EPROM, ROM 




CMOS Memories 
RAM, ROM 




Bipolar Memories 

TTL, MECL-RAM, PROM 




Memory Boards 




Mechanical Data 



'•raa^'^^m;:::; 



Hi 

mm 
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